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NOTES AND COMMENTS: 


The Question of Terms. 


Despite the wealth of the English language, a 
common defect of discussions on technical and 
general matters is a lack of definition in the terms 
and phrases used. Often partisans will haggle over 
their mutual differences, intent on-showing to what 
length they disagree, when the simple process of 
defining what each means by the terms he uses 
would dispose of all dispute. To some extent this 
same trouble is evident in recent discussions on 
the hardness of metals and methods of testing 
hardness. At the Birmingham Foundrymen’s 
meeting, reported or page 209, the term hardness 
appears to have been used indiscriminately to 
cover resistance to penetration, resistance to abra- 
sion, machineability or resistance to a revolving 
drill, and resilience. Each of these properties is 
distinct, and though they may be associated to a 
greater or less extent in the same metal, they re- 
quire to be determined separately. However, so 
long as the general term ‘‘ hardness’ is used to 
cover the lot no useful or unanimous conclusion as 
to methods of determining can be expected. Most 
people, on reflection, will probably support the sug- 
gestion put forward by Professor Turner, that true 
hardness is resistance to penetration. As he 
rightly pointed out, the first thing to do is to 
decide what is meant by hardness, and to define it 
carefully. There will probably then not be much 
difficulty in determining some method of measuring 
the property actually defined. 

Another example is seen in the discussion on 
silicon control arising out of Mr. Adamson’s paper 
in our last two issues. As is well known, that 
writer has for years been a strong opponent to 
grading of pig-iron by silicon contents—a system 
which was widely and rather loosely advocated in 
America and by admirers of American methods. 
‘ Silicon control,” to use the vague terminology 
adopted, has been so impressed upon the practical 
man that quite a large proportion of the foundry 
trade still regards silicon as practically the only 
important variable in iron. It is all very well for 
the chemist and metallurgist to scoff at such an 
interpretation being put on the statements which 
have been made. by “silicon control’ advocates, 
but that is decidedly the interpretation that has 
been encouraged. Moreover, we have heard from 
even metallurgical men themselves such expressions 

s “the secret of cast-iron control is in the sili- 
con,”’ 

In criticising Mr. Adamson’s paper Mr. R. T. 
Rolfe (see page 198) deals with the contention that 
silicon content in cast iron does not control com- 
bined carbon and its ratio to graphite. He re- 
marks :—'‘ It is obvious that the correctness or 
falsity of this assertion depends entirely upon the 
interpretation of the word ‘ control.’ If by control- 
ling is meant that over a number of different irons 
variation in the silicon content will automatically 
produce a corresponding variation in the rela- 
tion of combined carbon to graphite, irrespective 
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of all other variations in the conditions, then sili- 
con will certainly not control the distribution of 
carbon.’’ Without, however, defining what he 
himself understands by “control,” Mr. Rolfe re- 
fers to Mr. Adamson’s admission that “ taking a 
given iron, under exactly the same conditions of 
melting, pouring and cooling, the higher the sili- 
con the softér the iron within limits,” and sug- 
gests that the latter gentleman thereby admits 
that under these conditions the silicon does pro 
duce a corresponding variation in the proportion 
of graphite, or, in other. words, controls it. 

Now all this is hopelessly confusing unless we 
know what we mean by control. An excess of 
whisky may affect a man’s gait, but it does not 
control him unless it determines his destination 
and progress despite all other influences. 

We agree with Mr. Rolfe that “‘ the only logica’ 
deduction from this is that the increase of silicon 
in cast iron is a factor which tends to convert com- 
bined carbon into graphite, but the effect of which 
may be over-ruled by other factors, such as size of 
casting, temperature of casting, rate of cooling 
down after casting, etc.’’ We should, however, 
have added to the above factors the temperature 
of the blast furnace and the time of contact which 
the reduced iron has with the other components of 
the furnace burden, chiefly the carbon. 

The intention is not to take up the cudgels on 
behalf of one or other of the contending writers, 
but to point out the necessity of greater nicety of 
definition in gener/\ly-used terms. There is too 
great a temptation in such discussions to seek 
rather for apparent grounds of disagreement 
(often based on loose phraseology) than for grounds 
of common agreement; though the establishment 
of the latter would be more useful. 


The Chemist as a Luxury. 


A writer on another page makes some _ pointed 
remarks regarding the use of the chemist in the 
foundry, and intimates that he may prove merely 
an expensive luxury unless his services are properly 
employed. Further, however, might be mentioned 
the necessity of differentiating the chemist and the 
simple laboratory analyst. There is too often a 
tendency, at least in foundry circles, to regard as 
a chemist anyone who can conduct routine chemical 
analysis of metals and produce regularly statements 
of constituents in impressive figures of several 
decimal points. A man whose capacity is limited 
to such work may well be an expensive luxury. The 
chemist proper requires a much wider knowledge 
and training than is involved in simple chemical 
analysis, and if that training is broad, covering 
the principles of the engineering and metallurgical 
work associated with founding, and is accompanied 
by sound common sense and power of observation, 
hé may prove, even at a high salary, one of the 
cheapest men in the works. So long, however, as 
firms expect to get—as miany undoubtedly do— 
expert chemical, metallurgical and engineering 
consultants permanently in their employ for a wage 
of less than £100 a year, so long will there be 
attracted to the calling those men. whose utility 
limits them to the class of expensive luxuries. 

A lengthy discussion took place at a recent meets 
ing of the Faraday Society upon the training and 
work of the engineering chemist. Ever since the 
war demonstrated the great importance of 
chemistry in the national well-being there has 


been a strong attempt to place chemistry upon a 


higher plane than has been the case hitherto in 
this country, and one of the fundamentals in this 
is a modification of the training of the chemist in 
order to create a new type—the chemical engi- 
neer. 

The problem, of course, is one with considerable 
ramification, because, as Sirk Ropert Haprietp (who 
presided at the meeting) remarked, each important 
branch of industry demands its own special type 
ot chemist. In handling molten metals the fer- 
rous metallurgist often has to deal with tem- 
peratures far exceeding those met with in the ordi- 
nary chemical industry. Then the same metals 
have to be dealt with at quite another set of tem- 
peratures, known as ‘‘ treatment temperatures,”’ 
varying from 500 to 900 deg. C., and finally in 
some cases, when tempering, still other and lower 
sets of temperatures are met with. In all these 
the guidance and care and knowledge of the engi- 
neering chemist and physicist are necessary. 
Consequently, whilst there must be a common 
ground on basic facts relating to the training of 
our engineering chemists, no one routine training 
would cover all these requirements. This in itself, 
contended Sir Robert, seems to indicate that, some- 
what early in his training, the student should more 
or less branch off into specially studying the par- 
ticular lines of work with-which he expects to be 
associated during his working career. 

The foundry chemist, to be really successful, 
must learn as much of every branch of foundry 
work as he possibly can; and moreover must have 
a general knowledge of the conditions the casting 
has to meet. : 


improvements in the Manufacture of Steel. 

An invention for which Mr. Benjamin Talbot 
has recently acquired patent rights, is a develop- 
ment of processes protected by him in 1903 and 
1904 to enable crude metal to be more or less 
standardised before its introduction into the fur- 
nace for the final treatment, and to effect a better 
refinement than is possible with the active mixer. 
Mr. Talbot proposes to employ two or more tilting 
hearths, separated by chills, but so arranged as to 
form practically a single furnace having separate 
hearths, each of which forms an active mixer and 
can be separately tilted, whilst the whole furnace 
can be worked by a single set of men. | 

Assuming the hearths to be empty, which would 
only be the case when starting the furnace, one- 
half is filled up as rapidly as possible by emptying 
into it the liquid pig-iron,; and when full the filling 
up of the next hearth is commenced. Meanwhile 
the metal in the first hearth is treated as may be 
desired for the removal of any elements. 

With this system of storage it is claimed that 
a considerable amount of refining can be accom- 
plished without any hindrance to tle blast-furnace 
plant, or delay in providng partially refined metal 
for the steel furnaces. Further, there is an advan- 
tage in dividing the liquid metal from the blast 
furnaces into separate hearths, as the refining can 
thus be continued and a standard product be 
obtained, which is obviously not possible with a 
one-hearth storage furnace plant, into which the 
metal from the blast furnaces must of necessity be 
delivered, although the hearth probably contains 
partially refined metal, thus throwing the whole 
charge back in both purity and temperature. Only 
a slight improvement in the contained pig-iron is 
possible in such a furnace. 
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Plaster Matches for Machine or Floor 
Moulding. 


By A. 





At a meeting of the Lancashire Branch of the 
British Foundrymen’s Association recently (Mr. H. 
Sherburn in the chair), Mr. Allan Hill, of Heywood, 
read the following Paper :— 

In introducing this method as one for the 
economical production of castings, it is with the full 
knowledge that it is not new, but is one that has 
been used for a great number of years in many 
foundries and on various types of castings. For 


merits it cannot be lightly ignored by any pro- 
gressive foundrymen, as in many instances it will be 
found to be the cheapest as well as the quickest way 
to produce good castings in quantities at a low cost, 
especially if they are required at short notice. 
These matches may be used on most moulding 
machines, especially the turn-over type, or they 
may be used for floor moulding, as in the case of 
pattern plates, with unskilled or semi-skilled 
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some reason or other, however, it does not seem to 
get full consideration from foundrymen generally, 
when the question of cheap production is_ being 
considered. It also does not seem worthy enough to 
secure inclusion in the majority of text-books or 
trade papers, and those which do mention it gener- 
ally dismiss it with a few words in an off-handed 
manner. 

One of the best features is that any foundry, 
large or small, can adopt it at little cost, providing 


1. 


labour. Skilled moulders are employed in their 
manufacture, men used to moulding pattern plates 
being the most suitable, as up to a certain point 
the operations are similar. The material costs are 
not large, and, speaking generally, not much time 
is required for the making of the matches. In most 
cases they can be made, and large numbers of cast- 
ings moulded from them the same day. 

Forswhat may be termed partial-repetition work 
—that is, where a large number of castings is re- 
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they make castings which are suitable and are 
made in such quantities as to warrant some method 
of better. production, especially where the condi- 
tions do not call for the expense of making pattern 
plates, and also for outside orders where the 
patterns are supplied, as by this method patterns 
with only one contraction are required, thus ordi- 
nary loose patterns are suitable. 

This method is one which will show a marked 
lower production cost from the time the matches 
are put into use, and, given its proper place, on its 


quired periodically, at intervals of may be two to 
twelve months, the matches are very useful; a 
mixed lot of castings may be mounted on one match, 
and if when the order should be completed it is 
found that there is a shortage of any particular 
casting, the pattern can be taken off and the num- 
ber made up to what is required, afterwards re- 
placing the pattern. 

This is met with very often where a large variety 
of different types of machines are made. Some 
may be going through the works regularly, but the 
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majority at different periods, and in such small 
numbers that the expense necessary for mounting 
the patterns on plates would entail the laying out 
of a large sum of money, which would take per- 
haps a good number of years to regain. It 1s 
obvious though that some effort must be made te 
keep the working of the foundry as far as possible 
general; if at certain periods most of the castings 
are being made from plates, and at others from 
loose patterns, it would mean the laying off of 
different types of labour as the nature of the work 
changed. 

The use of plaster matches is one method of over- 
coming this; instead of working patterns loose they 























The process of making the matches may be placed 
under the following headings :—(1) The setting of 
the patterns; (2) ramming and finishing the mould; 
(3) addition of protecting portions; (4) running 


- with plaster, and (5) finishing. 


After selecting the size of flask to be used and 
the number of castings that it will accommodate, 
patterns are made and prepared suitable for 
moulding from, that is if they are not already to 
hand, 

The next consideration is the way in which the 
matches are to be used for making moulds. If for 
machines the flask may have to be made of such a 
shape and size as will suit the machine’s require- 
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are mounted on the plaster and the castings made 
by plate or machine moulders thus keeping that 
particular class of labour (which is the cheapest) 
fully employed, no matter what type of machines 
are being made, also at the same time regulating 
the skilled work to some extent. They are also very 
useful for jobbing orders. The customer’s pattern 
can be put on matches, and on completion of the 
order taken off and returned, the match being put 
away until further orders are secured, when the 
patterns are again fixed to the match as before. 

For absolute repetition work or flat back patterns 
this method cannot be advocated as one superseding 
or even equalling pattern plates, except in peculiar 
eee examples of which will be pointed out 
ater, 


ments, but for floor moulding the ordinary mould- 
ing flasks can be, and are, generally used, 

The first and most important operation in making 
the match is the setting of the patterns; some suit- 
able means must be used so as to ensure each in- 
dividual pattern being set, so as to give a good 


clean draw, and allow the others-in conjunction to ° 


do likewise, when moulds are being made from 
them, 

The following four methods of setting will cover 
most designs of castings. As will be seen they are 
simple and straightforward ones; in fact, the 
simpler the method used for this operation, the 
more likely is it of bei successful, providing 


correctness can be attained by its use. 
Figs. 1 and 2 show a method which can be used 
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for setting patterns having level surfaces or facings 
on the bottom side. An ordinary fiat pattern 
plate of a suitable size for the fiask selected is 
used, and the patterns placed in the positions re- 
quired, with their level surfaces to the plate, using 
strips of wood of suitable thickness to raise the 
flask to the joint level (Fig. 1.) This part is now 
filled and rammed with sand, turned over, and the 
surplus sand cut away from about the patterns to 
leave an oddside, as in Fig. 2. 

Fig. 3 is a pattern having a flat surface on the 
outside, but with a projecting boss in the centre. 
In this case an oddside is rammed off the plate and 
cut out to allow the boss to bed in, leaving the flat 
portion of the pattern on the face of the oddside. 

Fig. 4 shows a method whereby patterns having 
unlevel surfaces present no difficulties. The flat 
sand oddside is used, but the patterns are bedded 





core-print, using one length of core to two or more 
castings. 

The moulds on to which the matches are to be 
run should be rammed very hard, and all parts 
made secure, so that in running projecting por- 
tions of sand will not be washed away with the flow 
of the plaster. Red sand milled very fine is about 
the best facing to use, as it gives a firm solid joint 
face, with good impressions of the patterns, and 
strong enough to withstand the pouring of the 
plaster on to it. 

After ep. the drag is rammed up, care bei 
taken not to disturb the patterns, and the moul 
turned over. Jointing is the next operation, and 
calls for extreme care. The parting line of each 
pattern must be corfect, so that when on the 
plaster there are no portions with undercut, and 
judgment must be «ised in order to obtain the best 
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in, a set-square being used to square them to the 
joint, two ways of doing this being shown. 

Fig. 5 shows how a pattern of irregular surface 
but with one portion flat may be set on the odd- 
side. Sand is cut away to allow the foot to bed in, 
and a raising piece of suitable thickness placed 
under the other end of the pattern. ~ 

Some patterns met with will be of such a design 
that they cannot be set with a square, but to men 
used to the work they do not often present much 
difficulty. They will devise some method of setting, 
such as by using a spirit-level or calipers, often in 
many instances by simply looking down over the 
pattern and judging their correctness with the eye, 
and it is surprising what accuracy some individuals 
can obtain in this direction. 

Where possible the patterns may be mounted on 
bars as shown in Fig. 6, this making them easier 
to set on the oddside, and also forming a continuous 


form of joint for successful working. When this is 
finished and covered with a parting material, a 
small conical piece of wood or iron is generally 
placed just where the down-runner will meet the in- 
runners of gates. 

The cope is now placed in position, rammed up, 
taken off, and any damaged portion made aia 
The small conical piece is taken out and replaced 
with another similar one but rather longer, which 
enables it to be secured by the plaster; this piece 
is introduced to protect the face of the match from 
being damaged by the tube when moulds are being 
made, It may be said here that loosening the pat- 
terns with a bar to secure a good lift should only 
be done if absolutely necessary; as by so doing the 
impression on the cope is liable to get slightly 


' larger than it should be. 


After making 


the cope the —s material 
is carefully brushed away with a fine br 
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gates cut as in ordinary moulding, but the patterns 
are not withdrawn from the sand, Plumbago is 
dusted over the faces of the two parts, and sleeked 
over very carefully, so as not to destroy the shape 
or form, as it is essential that the joints should be 
correct if perfect castings are to be made. 

The patterns are at this part of the operation 


patterns no damage is done to the plaster, and 
also to prevent the patterns from rusting. The set- 
screws are used to secure the patterns to the match, 
their number and positions being determined by 
the size, weight and design of the pattern. Small 
patterns without a core in the centre will only re- 
quire one, with a core in the centre two or more 
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given a coat of oil or grease, any cores covered with 
pieces of tin or thin sheet-iron, and set-screws with 
washers placed under the head screwed into the 
patterns, which previous to using have been drilled 
and tapped for them. The greasing can be omitted 
if the patterns have been well varnished; it is only 
done so that if it is necessary to remove any of the 
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will have to be used, and wherever possible the 
screws should carry the pattern on the balance 
(Fig. 7). Heavier patterns follow the same rule, 


. but more set screws are used to carry the weight. 


For very heavy patterns supporting bars are placed 
across the flask in which the plaster is run, these 
bars having holes to take the set screws, but it is 
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only done if absolutely necessary, as weight is added 
to the match (Fig. 8). 

For the match from which the cope has to be 
rammed no supports are used, but where they are 
liable to be damaged by the rammer, or where 
plaster portions would be weak, protecting pieces 
are placed. These can be made from the pattern 
and placed in the mould before running, or they 
can-be formed by running white metal into these 
portions and running the slasher over them (Fig. 9). 

The flasks to carry the matches are now placed 
in position, and for safety a bolt is placed across 





them to be tightened up after the plaster has set, 
80 providing a means of securing the block of 
plaster. 

After running and when the plaster has 
thoroughly set, the matches are removed, and the 
sand washed off them with cold water, then by using 
a brush the plumbago is cleaned off also; this should 
be done before the plaster has gone cold, otherwise 
the plumbago.is very hard to get rid of, especially 
where the plaster has dropped direct on to the 
mould. 

Each set screw is now tightened with a screw- 
key, the washer preventing the head of the screw 





from sinking into the plaster, and the  cross-bolt 
also is screwed up if necessary. After the plaster 
has gone cold the joint faces are trimmed up and 
given two or three coats of shellac varnish. If a 
good suitable plaster has been used they should be 
ready for moulding from as soon as the varnish is 
dry. 

In moulding from the matches the same practice 
is followed as in plate moulding, but with the excep- 
tion that the drags are all rammed up first, cored, 


etc., and then covered with copes, unless they are 
worked double-handed, in which case one person 
will make the drags and the other cover them with 
copes, 

It is possible to make matches that wilh make a 
number of castings even if only-one pattern is fur- 
nished. This is done by transplanting the pattern 
in the mould, thé whole afterwards being run with 
plaster. This, however, is applicable only where 
there is no danger of any damage taking place due 
to the patterns not being of sufficient strength if 
run in plaster (Fig. 10). Only as a last resource 
should wooden patterns be mounted; the damp 
plaster coming in contact with thém will often cause 
the troubles which wooden patterns are accus- 
tomed to giving when they have been in contact 
with water. If-they have to be used théy must be 
thoroughly greased or varnished so as to be affected 
as little as possible. 

Fig. 11 gives the sections during the stages of 
making, and of the finished ‘articles from which the 
moulds are rammed. Fig. 12 gives a view of a 
finished mould, with pattern and protecting piece 
in position, also conical piece and set screws. The 
two parts at the back are finished matches carry- 
ing a similar pattern, a casting from which is 
shown. 

Fig. 13 shows the matches and mould for six 





similar castings, the patterns for which are mounted 
on bars. This is a good illustration of what may be 
done with plaster matches. One can imagine how 
many would be made by a skilled man in a day with 
loose patterns, and then consider that the price, paid 
for these works out at 4d. per dozen, and is con- 
sidered a tit-bit by the men who work the matches. 
[+ is also an example where this method shows to 
advantage in respect to plates, as it is practically 
impossible to mount this pattern owing to the form 
of the joint. 

Matches can be .made whereby double the 
quantity of castings can be obtained from one set 
of patterns, using only one match from which to 
ram both drag and cope. For this flasks are pre- 
pared. with only two pins, one-in each part, also 
oné pin-hole, these being set on two opposite sides 
of the flask; thus when the mould is complete the 
parts can only be closed the right way (Fig. 14). 
This is the arrangement which makes it possible to 
produce matches from which both parts can be 
rammed, and the method of making is as follows :— 

If it is. desired to make a match for a one 
or. castings, in which the opposite joints woul 
have to cross a centre line parallel with the pins, 
the patterns are rammed up accordingly—that is, 
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they are all placed on one side of the centre line, 
the other half of the flask being rammed with sand 
but containing no patterns. 

The same procedure is adopted as before de- 
scribed for setting, ramming and finishing the 
mould ready for the plaster, but the flask used for 
the match has an iron or wooden bar which divides 
it into two portions corresponding with the mould. 
This is placed on one of the parts, and the portion 
covering the patterns run with plaster. Subse- 
quently it is removed, placed in position on the 
other part of the mould, and the remaining portion 
run, sand having been previously cut away to 
allow clearance for the part already filled with 
plaster. If the dividing bar is loose it can be taken 
away before running the second portion. 
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If the joints have to cross a line diagonally to 
the pins, a slight variation is necessary. The flask 
for the match is divided from pin to pin, and the 
mould made to suit. In this case after running the 
first portion the pin must be taken out and placed 
in the other snug. By these methods the two 
joint faces are always accurate with each other 
when the mould is closed; no measuring tools are 
necessary, nor is any extensive apparatus re- 
quired, and if the work is carried out in a proper 
fashion and as described, it is practically im- 
possible to get wrong. Fig. 15 gives a view of a 
match of this description, also the mould and cast- 
ings made from it. This is another example of a 
pattern that cannot be plated. Skilled men used 
to consider 20 casts per day very good working. 
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Since mounting, the piece rate is 1s. 3d. per dozen 
castings. It is used on a machine whereby the 
patterns are drawn downwards from the mould, 
but no supports are necessary in the sand. [Two 
small series of model plaster matches and the 
moulds to make them upon, and moulds made from 
them, also castings from the finished article were 
exhibited and described at this stage.] 

As before stated, plaster matches do not super- 
sede pattern plates, but one of their advantages 
over that method is that any joint that is work- 
able when using loose patterns can be obtained by 
using matches; to do this on a plate is in some 
instances impossible; the plates would have to be 
of such thickness they would be too heavy to work 
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In conclusion, it may be said that the matches 
will last qpite a long time, and hundreds of cast- 
ings can be made from them before they require 
re-running, and will prove themselves worthy of 
notice when the question of cheap production is 
being considered, as they are easily made at a 
small cost, and if ordinary care is taken when 
being used, will soon show a return for the money 


they have cost. 
Discussion, 

Mr. W. H. Suersurn said the Paper contained 
some very useful hints, including a few suggestions 
which were not in common use at the present time. 
He noticed that Mr. Hill did not say anything 
about the ei 6 of the plaster, whether he fol- 
lowed any special method, or took’ particular means 
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to strengthen it. He had seen a good many people 
mix plaster, but very few who mixed it properly. 
Plaster was a very tricky thing, having ways of its 
own, which if observed gave good results, but if 
not then very bad ones. 

Mr. H. Suersurn wished to know the average 
number of moulds that could be obtained from the 
matches, also if the weight of them was such as to 
make the moulding from them an excessively 
laborious operation, and if this system was recom- 
mended for the displacement of pattern-plate 
moulding. 

Mr. Smoixiss said that, although he had been very 
interested in the lecture, there were a few points 
that he did not agree with entirely. Also, he would 
like to ask a few questions in regard to the subject. 
Personally he did not care for the pulley joint; he 
thought that it was the wrong fashion-to make, and 
would like to know Mr. Hill’s reason for the same. 
He also thought split patterns mounted upon a 
p&ttern-plate preferable, or else the use of a sand 
oddside for the purpose of turning over and work- 
ing the patterns loose, séeing that they were not 
required continuously. He would like to know if 
any trouble was encountered with heavy patterns 
in the pin and pin-hole system, due to one section 
carrying the ‘bulk of the pattern in the cope; and 
would also like to know the weight of a casting 
as shown in Fig. 13; and also what Mr. Hill meant 
by the plaster going cold. 

Mer. Key remarked that he thought this system, 
if carried out to a great extent, would hold up 
large number of moulding flasks, and if some 
system could be devised whereby a snap flask could 
be used to hold the blocks of plaster whilst moulds 
were being from. them, the blocks could 
be stored without the flask, so that one only would 
be required for a series. 

Mr. Hill replied that he had done a good deal 
of experimenting with plasters of different qualities, 
both with admixtures of other materials and by 
themselves. The best results were obtained by using 
‘* seconds * plaster without any additions of other 
materials. He remarked that anyone who had had 
any experience of mixing plaster would know that 
if mixed slow the water would not take up the same 
amount of dry plaster as would be the case if mixed 
quiekly, and that his practice was to mix up quickly 
—at the same time thoroughly—until the mixture 
was in a stiffish condition, when it was poured into 
the flasks as soon as possible.. By using this method 
he had always obtained satisfactory results. In 
regard to the number of moulds that could be made 
from the patterns, it depended to a great extent on 
the person using them. If reasonable care was 
taken, enormous quantities of castings could be 
obtained by their use before re-running, which, 
after the first instance,was a very simple affair. 

The weight, of course, depended upon the size 
of the flask, but 2 in. of plaster should be quite 
sufficient for the general run. Here, again, a good 
deal depended upon the individual who worked 
from them. The system he used was as follows :— 
If it was found that, through carelessness, the 
matches were unduly damaged, he took good care 
that ‘the next one run was thick enough in section 
to withstand ill-usage, and it was not very long 
before the man asked for the lighter matches, and 
was prepared to use them in the right fashion. 

Referring to Mr. Simkiss’s remarks, Mr. Hill 
said that he did not claim any-advantage for the 
pulley joint as shown, and had merely given it as 
an illustration of the possibilities that could be 
obtained when dealing with sloping joints. In 





regard to split patterns, he wished to. point out 
that in the paper it was explained that one of the 
benefits of this system was that it enabled existing 
patterns to be used, and was generally used to 
save the expense that would be required for fresh 
ones, especially for jobbing orders. If only a very 
small number of castings.was required, then the 
sand oddside system was the best, and was the one 
he used in his own practice. No trouble had been 
encountered with the pin and pin-hole system, 
owing to the cope carrying the main portion of the 
psttern, in his experience, though he would not 
care to make exceptionally heavy or bulky cast- 
ings in this fashion. The weight of the casting 
shown in Fig. 13 was about 4 or 5 Ibs., and what 
was meant by the plast@ going cold was that, on 
setting, a certain amount of heat was set up, and 
the plaster was quite warm for a certain period. 
He agreed that a good number of flasks were put 
out of use by this system, but their value was of 
more account in the long run than would often be 
the case if they were not stored away, and he 
thought that was a secondary consideration. The 
value of an accurate interchangeable system would 
be greaj if some effective means could be devised 
to protect the edges of the blocks. 

Mr, Peniineton remarked that the title of the 
Paper did not indicate that it was a question of 
the best or cheapest method, or the only method of 
making plaster matches, but rather that Mr. Hill 
had found his way the most effective for the work 
he had to do, and he was evidently satisfied with it. 
Indeed it .was questionable whether they could 
make them in any other way, and that being -so 
there was not very much to discuss. One question 
might be raised, namely, as to whether his method 
of making the joints was correct or not. Whether 
it was the best and cheapest way was another 
matter, which was not under discussion. A given 
method might be the best and car gp in one shop, 
while in the shop next door it might spell disaster. 








Light Alloys for Aircraft. 


Mr. F. J. Sexy, secretary of the Advisory Com- 
mittee for Aeronautics, Teddington, writes that the 
committee has appointed a light alloys sub-committee 
with a view to the co-ordination of the work which 
is now being done in connection with the use of light 
alloys in the construction of aircraft and aircraft 
engines. The functions of this sub-committee will 
be to advise Government departments on questions 
relating to light alloys, to institute research for the 
development and improvement of such alloys and of 
the methods of working, and to assist in the removal 
of difficulties which may arise in practice in their 
production and use. The sub-committee will be in 
close touch with the experimental work on light 
alloys, and hope to be able to give advice and _ assist- 
ance to manufacturers undertaking the production of 
light alloys, and to founders engaged in the manufac- 
ture of engine parts, cylinders, pistons, crank cases, 
etc. They trust to have the co-operation of firms 
who have undertaken such work, and will be glad 
to receive suggestions and to give any help that may 
be possible in answer to inquiries. 

e members of the Committee are :—Mr. Henry 





‘Fowler, Superintendent of the Royal Aircraft Factory, 


chairman; Lieutenant-Commander C. F. Jenkin, 
R.N.V.R., and Professor F. C. Lea, representing the 
Air Board; and Captain H. P. Philpot, Mr.-A. W. 
Johns, and Dr. W. Rosenhain, representing respectively 
the Aeronautical Inspection Department, the Director 
of Naval. Construction, Admiralty, and the National 
Physical Laboratory; together with the chairman of 
the Advisory Committee for Aeronautics, ex officio, 





Titanium in Steel Castings. 





In a recent Paper before the American Foundry- 
men’s Association, Mr. W. A. JANSSEN points out 
that, notwithstanding all that has been said re- 
garding the harmful effects of phosphorus and 
sulphur in steel castings, occluded gases and oxides 
are the real causes of many of the troubles of the 
steel foundryman. In the elimination of these 
difficulties, ordinary deoxidisers, such as ferro. 
manganese and ferro-silicon, have their place, but 
if the best results are to be achieved a more potent 
reagent is necessary, and for this purpose ferro- 
titanium has proved unusually satisfactory. Until 
a comparatively few years ago titanium was looked 
upon as one of the rare metals. It is undoubtedly 
one of the most powerful deoxidisers and denitro- 
genisers known. Its chief value lies in its positive 
action in the removal of the occluded oxides, nitro- 
gen and entrapped slags, due to the fusibility of 
titanie oxide as formed, and its greater stability 
as compared with iron oxide. Its function is 
further augmented by the increased fluidity due 
t> the increased temperature, because of the exo- 
thermic reaction, thereby permitting fregr move- 
ments of the oxidised products to slag. 


The present-day method of using ferro-titanium 
is to augment the incompleted cycle with ferro- 
titanium after the other deoxidisers have been 
added. These may be added in the ladle, or in 
the furnace before tapping. After the titanium 
has been added, it is imperative and essential that 
the ladle be held from five to ten minutes before 
pouring in order to allow time for the completion 
of the reactions. No fear need be had of the 
chilling of the metal, inasmuch as the temperature 
is raised appreciably, due to the exothermic reac- 
tion. It is essential that the titanium be not 
added until after the additions of ferro-silicon and 
ferro-manganese have been made. On account of 
the greater affinity of titanium for oxygen, the 
ferro-silicon and ferro-manganese must be given 
an opportunity to complete their primary deoxida- 
tion, thereby eliminating selective oxidation. ‘It is 
also essential that the ferro-titanium be added as 
soon thereafter as possible so that the alloy does 
not become a part of the slag and there perform its 
deoxidation. 


Ferro-titanium has its application as a deoxidiser 
and .cleanser in the crucible, converter, open- 
hearth and electric furnace processes of steel 
manufacture, as well as in the cast-iron and 
malleable-iron industries. If ferro-titanium be 
used in the crucible process, it may be added as a 
part of the charge, being placed well down toward 
the bottom of the pot, or added after the man- 

anese addition has been made, Because of its 
intensified affinity for occluded gases- and cleansin 
action on inclusions, its use extends to the metal- 
lurgical processes for the more common non-ferrous 
alloys and also to the rare metals. 

Titanium in combining with oxygen to form 
titanium-oxide, with a heat of formation of 215,000 
ealories, acts as a flux for silicates and other-slags, 
which normally would remain in the slag, render- 
ing them sufficiently fluid to rise through the 
metal and pass into the slag. Titanium at about 
800 deg. C. combines with nitrogen to form the 
stable titanium-nitride which usually finds its way 
to the slag. Microscopic examination, however, 
.sometimes reveals the existence of occluded tiny, 
hard, pink crystals of titanium-nitride, which, 
however, are less harmful in effect than the 
occluded nitrogen. With all these beneficent 
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effects, its use beyond a certain amount is of no 
avail and in a measure harmful. 

Titanium, singularly, does not form alloy steels as 
do the other deaxidisers, such as silicon, manganese 
and vanadium. Many analyses of titanium-treated 
steels do not reveal a titanium content higher than 
0.025 per cent. With the use of alloys containing 
more than 10 to 15 per cent. titanium, the results 
are not as effective, owing to the slower rate of 
solution. 

The amount of ferro-titanium used depends in a 
measure on the kind of steel to be treated. In rail 
steel, an addition of 18 lbs, of the 15 per cent. 
alloy per net ton (2,000 lbs.), representing a 
metallic titanium addition of 0.10 per cent., is 
satisfactory. In the use of titanium for steel cast- 
ings the addition of 14 to 2 lbs. per ton of metal 
charged, in addition to the usual ferro-silicon and 
ferro-manganese additions, is usually sufficient to 
deoxidise the steel. The amount of ferro-titanium 
added, however, should be dependent on the 
quantity of impurities which are to be removed and 
the process of manufacture. | 

In the low-carbon or soft steels the presence of 
blow-holes, occluded gases and sl inclusions is 
greatly aggravated due to the metal being longer 
subjected to the oxidising action of the flame or 
blast, or because of its being necessary to increase 
the temperature of the metal for successful and 
economic teeming. Soft steels, because of this low 
carbon content, cool more rapidly after having 
reached a point of initial solidification, whereby the 
occluded gases are not afforded sufficient time to 
escape before the metal has reached its plastic 
state. Titanium, properly apportioned in conjunc- 
tion with proper treatment, will cleanse and. purify 
the metal. With the use of titanium in the 
higher-carbon steels. it‘-has been found that these 
steels are softer and less brittle than steels of the 
same carbon in which titanium has not been em- 
ployed, due in all probability to the more uniform 
distribution of the ferrite network. 

In alloy steels, where special alloys such as 
nickel, chromium and manganese are added because 
of a special function, the quality and properties of 
the metal are improved by the further addition of 
titanium for the elimination of the oxides of nickel 
and chromium, both of which contribute to the 
brittleness of steel. The manufacture of manganese 
steel is greatly benefited by the proper addition of 
titanium. With the use of this alloy, the man- 
ganese is disseminated uniformly, resulting, with 
proper heat treatment, in a tough, homogeneous 
product. : 

With the elimination of the occluded oxides and 
slags, steel, because of its increased. density and 
homogeneity, has improved static and dynamic pro- 
perties. A comparative test of 20 untreated and 
treated heats showed an increase in the ultimate 
strength of approximately 15 per cent. with no re- 
duction in elasticity and contraction. \A_ remark- 
able endurance test was conducted by Enrique 
Touceda on untreated and titanium-treated steels 
of practically the same chemical composition. “The 
test was conducted ih a, Wright-Souther machine at 
a fibre stress of 88,872 lbs. The untreated steel 
withstood 2,676,000 revolutions at this pressure. 
whereas the titanium-treated steel withstood 


18,274,900 revolutions at pressures varying from 


38,872 up to 45,939 Ibs. fibre stress. 

Many tests made on rails and machine parts indi. 
cate the ability of titanium-treated rails to with- 
stand shocks and abrasion, the life of gears and 
rails being about 50 per cent. greater than those 
made of untreated steels. 
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The Effect of Silicon in Cast Iron. 





By R. T. Rolfe, F.1.C., M.Inst.Met. 





The Paper on ‘‘ Cast Iron ’’ by Mr. Adamson, 
published in the last issue, although of great 
interest, will be read with surprise by most metal- 
lurgists, and is in many respects open to criticism. 
His contention that of recent years the metal- 
lurgical world has been divided into two schools, of 
analytical. chemistry and physical chemistry, each 
radically opposed to the other, is a most extra- 
ordinary one. 

The point of view of the average metallurgist is 
that cast iron is a very complex . mixture of 
different metalloids, that the relative proportions 
of silicon, sulphur and the other constituent 
elements that are present must exercise a consider- 
able influence upon the properties of the material; 
but also that the various physical er chemical 
changes that occur between smelting the metal in 
the blast furnace and machining the finished cast- 
ing must also exercise a considerable effect. Many 
of the physical changes may, of course, produce 
chemical ones. It iy «Fees unprofitable to esti- 
mate the relative importance of the effects of 
chemical and physical changes taking place in iron 
upon its mechanical qualities. Due regard must 
be paid to both. They are so inter-connected that 
they can only be studied together, and any attempt 
io treat the matter from the standpoint either of 
analytical chemistry or of physical chemistry alone 
can only lead to disaster. 

It is quite possible that there are analytical 
chemists who consider that a complete analysis of 
a sample of cast iron will tell them all about its 
physical and mechanical properties, but they must 
be rare creatures. The truth is that two different 
irons with very unlike mechanical properties may 
have the same or almost the same composition. 
Analysis is of distinct value, but the results 
obtained from analysis must be co-ordinated with 
all the other data before any conclusions can be 
drawn. Mr. Adamson, in his endeavour to dis- 
credit what he describes as the school of analyti- 
cal chemistry, has flown to the opposite extreme, 
and fails to attach sufficient importance to com- 
position, 

Let us examine one of his assertions in detail, 
the statement that silicon content in cast iron does 
not control combined carbon and its ratio to 
graphite. It is obvious that the correctness or 
falsity of this assertion depends entirely upon the 
interpretation of the word ‘‘ control.’’ If by con- 
trolling is meant that over a number of different 
irons variation in the silicon content will automati- 
cally produce a corresponding variation in the 
relation of combined carbon to graphite, irrespec- 
tive of all other variations in the conditions, then 
silicon will certainly not control the distribution of 
carbon. 

He admits, however, as ‘‘ an undoubted fact that, 
taking a given iron, under exactly the same condi- 
tion of melting, pouring and cooling, the higher 
the silicon the softer the iron within limits,” 
thereby admitting that under these conditions the 
silicon does .produce a corresponding‘ variation in 
the proportion of graphite, or, in other words, 
controls it. 

The only logical deduction from this is that the 


increase of silicon in cast iron is a factor which: 


tends to convert combined carbon into graphite, 


but the effect of which, as he shows. elsewhere, 
and as has been previously pointed out by other 
authorities, may be overruled by other factors, 
such as size of casting, temperature of casting, 
rate of cooling down after casting, etc. 

Mr. Adamson lays great stress upon the fact 
that Professor Turner's original classic researches 
upon the effect.of silicon were on irons containing 
some 2 per cent. only of total carbon, and that 
such a total carbon does not occur in modern com- 
mercial\ pig-irons. He, however, completely ignores 
the fact that similar researches have since ‘been 
carried out by other experithenters on commercial 
pig-irons, with precisely the same results. That 
silicon does exercise this effect has been ‘demon- 
strated by W. H. Hatfield in a Carnegie’ Research 
memoir (Journal of the Iron and Steel Institute, 
1906), from which the following results may be 
quoted :— E 


Hatfield's Series A (Test-bars 1 in, by 3 im, t™ 
section, all cast at normal heat). 























Analysis | 
5 a , | Maxi- 
| | mum 
Com- | stress Fracture. 
Test | bined | Gra- | eon per 
No Car- | phite| Si. | Mn.| S. P. | sq. in. 
bon. | | 
% 0 | % % o o 
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19 | 0.5 | 2.75 | 207] 2 $ | $ 8.5 ,e 
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21 | 049] 28 | 236) 6 | 5 | & 9.8 ot 
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Hatfield's Series B (cast hotter than Series A). 


























| Analysis. 
GES, puttin 
| mum 
Com- } | | Stress Fracture. 
Test | bined | Gra- | | tons per 
No | Car- | phite! Si. | Mn.| S.*| P. | sq. in 
bon | | 
%™ | % 1 6T %1 % | a 
23 | 3.00 | trace} 1.51) . ae Re 11.6 white 
24 | 32.00 | lanl {gl 2 9.4 ‘. 
2 | 2.90 | 0.10 | 1.73) § 8 g 12.0 |slightly 
{ ~ - | & mottled 
26 | 2.91) 0.11 | 1.80) 2 | & 2 11.0 egy 
27 | 1.78 | 1.20/1.95| 6 | 2 | 19.6 | mottled 
28 | 1.50 | 147;197/; 8} 2 |g 12.4 Pp 
29 | 0.62 /| 250/205) S| S| s 15.0 grey 
31 0.55 | 2.55 | 2.81 | 2 | 2 8.4 on 
32 | 0.78 | 240/241) 3] S| g 14.4 ¥ 
33 | 0.75 | 2.30 | 2.50) 21813 13.1 . 
34 | O49 | 250 | 267; | 8 | § 10.6 35 
35 | 0.51 | 255) 282) S| S| & 8.19 v8 
36 | 0.52 | 255/294) 2 | 2 | 2 8.21 . 
87 | 0.47 | 2.60 8.05}, Fie | 2 8.66 . 








The chief characteristic of the two series, as 
shown by Hatfield, is the rapid change from com. 
bined carbon to graphite, which when the casting 
temperature is higher, takes place with a higher 
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silicon content. The effect of the increase in the 
silicon is plotted graphically in the accompanying 
diagram. Further researches demonstrating the 
same effect of silicon have been made by Longmuir 
and by Haigh and Turner. 

One of Mr, Adamson’s methods of demonstrating 
that the silicon does not control the ‘proportion of 
combined carbon is to take the analysis figures of 
twenty-one presumably different irons, cast under 
conditions which are wrapped in mystery, and 
which may, for all that is stated to the contrary, 
have been produced under widely varying condi- 
tions in many different furnaces. He is unable 
from these figures to trace any relation between thie 
proportionate quantities of silicon and graphite. 
There is, of course, no reason why he should. The 
effect of silicon is not absolute but conditional. 

Throughout his Paper Mr. Adamson lays stress 
upon the importance; of ‘' properties produced in 
the course of manufacture and treatment... . 
Only after that are the physical or mechanical pro- 
perties of iron modified by chemical composition." 
This is putting the cart before the horse. Cast iron 
is composed of certain constituents, which if pre- 
sent in abnormal proportions, may impart totally 
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different properties to it. Thus, for example, 
excess of silicon may produce such an alloy as 
‘* Tantiron,’’ excess of combined iron, white iron, 
and so on. In cases where no element is present to 
an abnormal degree, however, variations in the pro- 
portions of those different constituents must still 
affect the properties of the mixture. Furthermore, 
however, as Mr. Adamson suggests, great changes 
may be produced by different treatments. 

The author badly misuses the term ‘‘ chemical 
analysis.’’ To talk of ‘‘ the influence of chemical 
analysis on the physical properties of cast iron "’ 
means nothing. Chemical analysis has no more 
effect on the properties of cast iron than it has on 
the rotation of the ‘earth on its axis. It is the 
composition that he means, and the composition 
of an iron is ascertained by chemical analysis. 

Again, in the interests of clarity of thought, 
why does Mr. Adamson say *‘ from the freaks we 
learn the truth.'’ ‘The old saw has it that it 1s 
the exception that proves the rule, because it 1s 
an'exception, not that you must believe it. In the 
case in question Mr. Adamson is, of course, quite 
right in saying that silicon content does not control 
the percentage of total carbon, but why use such 
a deplorably weak argument as the above. He 1s 
again right in laying stress upon the effect on 
cast iron of varying temperatures obtaining in the 
blast furnace and of variation in the time of_re- 
maining there, but why make use of such a phrase 
as ‘‘ temperature and time,"’ which has no meaning 
as it stands, and then suggest that it is sometimes 
translated as ‘‘ mass,"’ meaning slow-cooling. Mass 





refers to size only, not to temperature or time. It 
is all extremely loose and vague. The fact is that 
temperature and time are two factors that may 
cperate in the case of iron remaining in the blast 
furnace to produce various changes therein. They 
also apply quite well to a large body of metal 
being melted in the cupola, or cooling down after 
solidification, ete. It is thus quite arbitrary on 
Mr. Adamson's part to say that the term ‘ tem- 
perature and time” is not intended to apply to 
‘*mass,"’ but to the conditions existing inside the 
blast furnace. One can see what he is driving at, 
but it is an extremely bad way of putting it. The 
last sentence on p. 75 is most mysterious. 

Mr. Adamson emphasises quite correctly the 
effect on white iron of slow cooling, that if one 
has a large enough body of molten metal; which 
will naturally cool very slowly, the effect of the 
slow-cooling (even if no silicon at all were pre- 
sent) may be to convert largely the combined carbon 
into graphite. The same effect will take place in 
the presence of very varying proportions of sili- 
con. The lengthy cooling will overrule any other 
factor. i 

This does not mean that varying silicon is not 4 
factor to be reckoned with, but only that it must 
he given its due importance. This may be some- 
times nil, and sometimes very great. It seems 
unnecessary to labour the point’ further. 

——— 

COBALT.—A series of tesearches on cobalt and its 
alloys was undertaken for the Mines Branch of the 
Canadian Dominion Department of Mines by H. T. 
Kalmus at Queen’s University, Kingston, Ontario. The 
investigations include a study of cobalt alloys of ex- 
treme hardness, and of those with non-corrosive proper- 
ties, and the magnetic properties of cobalt and ferro- 
cobalt. As a steel-alloying element, cobalt has been 
employed with notable success in high-speed steels. 
Steels containing about 4 per cent. of cobalt, in addi- 
tion to tungsten and chromium, make high-speed tools 
which retain their edge well at or near a red heat, 
and will cut or turn manganese and nickel-chromiym 
steels successfully. A German steel, somewhat mis- 
leadingly called “‘iridium steel,’’ contains ——_ 
mately 4.25 per cent. cobalt, 16.00 tungsten, 3.55 chro- 
mium, 0.67 vanadium, 0.80 molybdenum, and 0.60 per 
cent. carbon. Ferro-cobalt, containing about 70 
cent..of cobalt, is the usual form in which the cobalt 
is added to steel. An alloy of cobalt and iron, approxi- 
mating to FegCo, has been found to possess a mag- 
netic permeability in strong magnetit fields which is 
about 10 per cent. higher than that of the best 
Swedish soft. iron. Small percentages of cobalt added 
to pure iron give —* ich resist. corrosion and are 
suitable for ae e original stellite is an alloy, 
containing about 75 per cent. of cobalt and 25 per 
cent. of chromium. By the addition of molybdenum 
and tungsten the stellite alloys are made very hard. 
In some experiments with the chromium maintained at 
15 per cent., it was found that the alloy gradually in- 
creased in hardness with the percentage of tungsten. 
When the quantity of tungsten is 5 per cent., the alloy 
is distinctly harder, particularly when forged under 
the hammer. With 10 per cent. of tungsten the metal 
still forges readily, and is suitable both for cold chisels 
and for wood-working tools with a fine cutting edge. 
When the tungsten rises to 15 per cent. the metal can 
still be forged, but great care is necessary to avoid 
checking. This alloy is considerably-harder than that 
<ontaining 10, per cent. tungsten, and is excellent for 
cold chisels. en the tungsten rises to 20 cent. 


. the alloy is still harder and can be forged hay smal] 


extent. With 25 per cent. of tungsten a very hard-alley 
is formed, which eannot be forged, but casts readily 
te = can be ground to a suitable form for 
athe ’ 
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Sands and Cores. 





At a meeting of the London Branch of the 
British Foundrymen’s Association, held on. Friday, 
February 16, Mr, A. R. Bartlett (President of the 
Branch) in the chair, a discussion on ‘‘ Sands and 
Cores ’’ was opened by the Hon. Secretary, who 
read a brief paper on ‘‘ The Properties of Sands for 
Foundry Work.”’ 

The Chairman then followed with a Paper, iHus- 
trated by a comprehensive selection of cores and 
sands, The Paper was as follows :— 


Sands. 

Sands for moulding or core making are one of 
the absolutely necessary tools that the foundryman 
must use, yet we find no settled opinion as to which 
is the best procurable. The sand we are in the 
habit of using is the one we rely on and the only 
one we have any confidence in. Each district has 
some sand easily precurable, and this naturally 
forms the base of all the sand mixtures used in 
that district.. The cost of getting any other sand 
is prohibitive owing to keen competition. Metals, 
coke and all other commodities used in the foundry 
have to be brought in, but they are to be procured 
in any grade or quality desired; but with sand it 
is invariably something that can be got for very 
little cost that has to suffice, quite irrespective of 
the fact that there may be something much better 
and if worked properly would be really more econo- 
mical., 

Mixtures of sand of just the right qualities and 
quantities would greatly assist to eliminate the 
faults caused by using the wrong mixture. Among 
others, some of the faults in castings caused by 
indifferent. mixtures are blow-holes, rough sur- 
faces, swells, buckle scabs, burnt-on sand, sand 
that runs before the metal and causes thin scabs 
that when chipped off give a most unsightly appear- 
ance to the casting, while the same sand floatin 
to top surfaces, if the casting is to be machined, 
spoils the appearance’ and ruins the casting if it 
gets into any working part. Even with all the 
faults mentioned, nearly any sand after careful 
experiments can be made into useful mixtures for 
many moulding and core-making purposes. 

Any and every sand as dug From the pits needs 
some treatment before it is suitable for moulding 
purposes. We all know the absolute need of some 
form of artificial opening of the sand to help the 
passage of gases or air or steam, either coal dust, 
coke breeze, sharp sand, dung, sawdust, or other 
material. Also we fully appreciate the advantage 
of thoroughly mixing, so as to distribute the open- 
ing compound evenly through the mixture. This 
mixing, if done efficiently, breaks up the clay con- 
tent, which, though necessary as a bond, is fatal 
if in uneven quantities, clay itself being a great 
enemy to the foundryman if. not properly con- 
trolled. Uneven dryness. or patchy mixtures are 
very bad in practice, for then what is good mould- 
ing practice on one part of the mould is fatal on 
another. 

In buying moulding sand we get no specification 
whatever, the merchant simply stating that he can 
supply sands that are used in this or that district 
and that they are good moulding sands. This is 
generally satisfactory where the individual has got 
used to his sand and knows how to use it, but when 
it reaches the hands of the men who do not know 
it, it is pronounced bad. 





- 80 per cent. silica and 20 per cent. clay. 


The greater the clay content of sand the 
more silica sand must be used to make it an effec- 
tive moulding sand, There is a great difference of 
—— as to the correct amount of silica and clay 
that should be contained in a correct mouldi 
sand, but the majority of opinions hover roun 
This, of 
course, will need to be varied according to the 
class of castings to be made, whether light or 
heavy, the light needing a greater percentage of 
silica and the heavy casting a smaller ae 

All sands have qualities that are described ip 
different terms by different individuals. Some will 
claim that a sand is fine and therefore a 
moulding sand, where another will say that it is 
too close. Again, some will look for porosity jin 
the sand and capacity to take water without 
causing blows and scabs, Another will look for 
strength, or what is termed ‘‘ bond,’’ and if the 
sand bjnds well together when squeezed in the 
hand, it is pronounced a good sand.- All these 
opinions are formed through using one sand more 
than another, and making that the standard by 
which all sands are judged. 

By fineness I think we should mean the smallness 
of the grains or particles, a fine sand is not usually 
a very porous sand; that is, one in which the air 
finds an easy passage. In a porous sand the grains 
must of necessity Te larger than in a fine sand. 
An example of fine sand is a clay bonded sand of 
the type usually found in the Thames Valley, as at 
Erith and Grays. A moulding sand of great 
porosity is that represented by Mansfield, Runcorn, 
Birmingham, etc., and is commonly known as rock 
sand. No doubt the grains in what 1s termed a 
rock sand are much larger than in the fine sand, 
and of necessity cannot be packed or rammed so 
close ; therefore the air passage is much more free. 

In speaking of bond we must always remember 
that the amount of water in the sand must be 
taken into consideration; for no dry sand has any 
bond whatever. From experience we know that 
a fairly dry mixture when milled feels much more 
moist when it comes from the mill than what it 
did before milling. This condition is brought about 
by the even inn and distribution of the clay 
contents, which hold the most moisture, 


Cores. 


Undoubtedly core-making has been carried om 
successfully from the time metal founding com- 
menced.. The methods employed have to a very 
great extent all been similar. Sands and core 
irons have always been a necessity and vents have 
always had to be placed in the desired position to 
ensure the escape of gases when the moulds have 
been poured. 

Where a few years ago the base of most core 
sand or loam mixtures was yellow sand, or in 
some parts of the country a red sand or other local 


- sand, nowadays we have, since the introduction of 


binders, a sand which is more universally used, 
viz., sea sand or river sands. The chief reason.for 
its introduction must be the ease with which it can 
be fettled, the free passage of air through it, and 
the reduction of cost in the produced casting 
through the various advantages gained by its use. 

Of course, the adoption of binders with sea sand 
does not apply for all cores, as where heavy ‘cast- 
ings are aa & a much stronger compound is 






‘ 
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required to withstand the pressure of the metal. 
In these cases we still have to rely on the old-time 
mixtures having strong loam for their base, and 
of necessity sturdy core irons to stiffen and keep 
the cores in the desired shape. But for light cast- 
ings, and castings having intricate internal shapes 
which would make the removal of the cores a diffi- 
cult task, core binders help us to greatly eliminate 
irons and their nature makes the fettling an easy 
matter. We all know how readily a properly 
arranged sharp sand mixture runs from the cast- 
ing with practically only. a few taps from a,ham- 
mer or a few turns in a rumbler or tumbling barrel, 
The use of the sand blast has only been made 
possible since the introduction of sharp sands and 
binders for cores. 

Binders are now made from various materials. 
There are oils of various classes, water-soluble 
binders; such as molasses, glue, glutrin, ete., paste 
binders, such as starch and flours of several sorts, 
also gum, tar, pitch and resin. Clay is also used 
by many as a binder. All binders are simply used 
as a means of holding the grains of sand together, 
so as to enable the cores to be handled, also to 
help them withstand the pressure of the metal. 
Consideration must be given to the relative 
advantages of each binder, some of which are, the 
added strength given to the sand mixture, both in 
the green state and after it has been dried, the 
skin of the-core and the condition of the surface 
of the casting when the core is removed, the 
resistance offered to moistures and the core’s power 
to keep firm after being placed in the mould during 
the period of waiting for the pouring of the metal, 
the ease with which the core can be removed from 
the casting, the passage of air through the core, 
the cost of drying, the unpleasant fumes from some 
hinders and the possibility of their elimination, the 
possibility of handling the cores, or the necessity 
of special core boxes or plates to make the mix- 
tures useful. Also must be considered whether one 
can make more cores per hour with the aid of 
binders and thus reduce costs, and whether a 
binder will reduce the drying costs. Practically 
all these matters resolve themselves into a question 
of cost. 

All cores made with the addition of any. binder, 
need careful watching during drying, for if the 
core is taken out of the stove before being dry 
enough it has not the desired strength, and if left 
too long the strength is lost, or, as we generally 
term it, the core is burnt and useless, Séme binders 
during heating ferment, and thus if used in exces- 
sive. quantities tend to distort the core and 
render it useless. Also oils, if used excessively, 
make the surface too hard, and thus cause blowing 
and pitting on top surfaces of the casting. All 
sharp sand cores to which a binder has been added, 
when dried have a hard exterior skin and a soft 
interior structure; this is, of course, plainly per- 
ceptible to all moulders, as a distinct aid to the 
free passage of air and gases, 

Bv sharp sand is meant sand that has no natural 
bond, so that it is absolutely necessary to have a 
binder of some description to hold the sand 
together. Oil is undoubtedly the most useful and 
easily mixed binder. It gives the core a good skin 
and the soft interior. But it has its disadvantages 
in the fact that it is dirty to use and gives off a 
very unpleasan smell, both during drying in the 
stove and after the metal has come in contact 
with it. Also it is higher in cost than most other 
binders, and during the present crisis it is very 
difficult to get regular supplies. If used in exces- 


sive proportions the core during drying will 
flatten and thus an inefficient core be the result. 
The same applies to soluble water binders. There. 
fore tests with the sand to be used will give the 
ideal quantity of binder to use and the desired 
strength. 


All sugar binders, such as molasses, etc., have 
the tendency to ferment and boil when in contact 
wtih heat; therefore, the mixture must contain 
only sufficient of these to be effective, as an excess 
will cause the core to burst or crack and thus 
become distorted and useless. 

Sour beer is oftimes used as a binder, the sugar 
content being the real binder, but seeing that it is 
in a small proportion to the whole, it has not the 
tendency to ferment as with molasses. Glutrin 
and glue do not ferment in the same degree, there- 
fore for somes sands, particularly those containing 
a small proportion of clay, they are very. usefal 
binders. , : 

All flour or starch binders have no tendency of 
this nature, but they have not the binding 
strength of the previously-mentioned binders. 
Tar, resin and pitch are useful, but being highly 
inflammable they give off unpleasant fumes during 
drving and when in contact with metal, and are 
not very good for castings that have tobe 
machined, as the top surfaces of the casting when 
tooled expose the holes formed by the gases. given 
off from the binder during contact with the molten 
metal. 

All binders to be thoroughly effective, must be 
well. mixed with the sand, so that the binder is 
distributed evenly throughout the whole. The best 
way to do this is to have the sand dry, then put 
the binder with it and thoroughly mix, adding 
water to temper after and thoroughly mix again. 
With sharp sand and the correct amount of binder 
no ramming is required, and a correctly arranged 
mixture will make cores that will stand for a very 
long period, and still be good useful cores; whereas 
the ordinary clay bonded sands when made into 
cores get rotten after a very short time and 
become useless. Here again oil has the advantage 
over all other binders, in the fact that cores made 
with it do not absorb moisture, and, therefore, will 
not require placing in the stove a second time 
before using. 

With all the binders mentioned except clay the 
cores after contact with the metal leave the cast- 
ings very freely, and with brass or bronze castings 
it is very often the custom to place them in water 
while hot and thus blow the cores out. This 
method is, of course, not practical with iron cast- 
ings, owing to the hardening effect upon the cast- 
ings coming into contact with water while hot. 
All clay-bonded cores get harder on contact with 
the metal, and are, therefore, much harder after 
use than when placed in the moulds, necessitating 
very often a deal of trouble in fettling. 


The fumes given off by oil and other inflammable. 


binders, and the unpleasant smell which clings to 
the workman using oil, cause a great deal of pre- 
judice against its use by the workmen. This being 
the case it, behoves us to use the less offensive 
binders wherever practicable, for from the con- 
tented man we get a greater production, and our 
health must be better for the purer atmosphere. 
Of course, a large amount of unpleasantness can 
be avoided at casting time if the gases from vents 
are lighted. : 

Unless special tackle is made for oil-sand cores 
that have round surfaces, it is necessary to make 
the cores in halves or on such lines that there is a 
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fiat surface, so that the core can be placed on a 
flat plate. Otherwise, in putting sand round the 
core and then placing the plate on and turning 
the core out. one is liable to get a distorted 
core, that will be of no use. For instance, in 
making cores for bombs it is the custom in most 
foundries doing this class of work to have a large 
number of half core-boxes made in iron; the bottom 
half core is made in these and the top half in 
another core-box that fits it. The bottom half core 
being made, the top half is then put on it, and the 
top box taken off. Seeing that the oil has an 
affinity for itself, the half cores when dried will 
be found to have stuck together, and can then be 
removed from the bottom core-box. 

Methods of this description are only justifiable 
where there are large quantities of the one job 
to make. Oil-sand cores take longer to dry than 
do cores with most other binders, and if not 
thoroughly dry are sure to fall to pieces when 
handled. Other binders have not this failing, see- 
ing that the water used with them does not come 
to the outside of the core during drying like oil 
does. 

With oil we do not get the sand sticking to core- 
boxes, but with all other binders this tendency is 
pronounced, and it is, therefore, necessary to use 
some form of parting, such as paraffin or burnt 
sand, otherwise parting sand. 

It must not be thought that oil-sand means oil 
and sand only. This is not so, a large amount of 
water is used in an oil-sand mixture. But with 
this mixture, as with all others, my experience is 
that it is best to use dry sand, then add the oil or 
other binder, thoroughly mix and then add the 
water to temper. I might méntion that an oil-sand 
mixture may vary according to the size of core, 
the larger the core the less oil required. The 
same applies to all other binders, the reason being 
that in the larger volume the core has a greater 
stability in itself. We use mixtures varying from 
1 part oil and 35 parts sand, to 1 part oil to 50 
parts sand, and water to temper, usually from 
about 5 to 9 parts water according to amount of 
oil used, the more oil the less water. Large quanti- 
ties of oil-sand should not be mixed, as the oil has 
a tendency to run to the bottom of the heap and 
be lost. It should be mixed in small quantities, 
just as much as each individual core maker will 
use between meal-times. This tendency. of the oil 
running to the bottom, of course, takes place in 
the core, and causes it to_stick to the core plate 
when drying. To avoid this we place paper 
between thé core and plate as a parting. The paper 
can be easily procured, as all envelopes and other 
useless wrapping that comes through the post and 
around goods can be used for this purpose. This 
is our method, and naturally costs us nothing, our 
good friends who send advertising Jiterature help- 
ing us unconsciously, 

Mr. Bartlett then described the manner in which 
the cores which he exhibited had been made. They 
were a series of cores made on a rotary core 
machine, and owing to difficulties in getting the 
usual binders a number of samples of other binders 
were secured and experiments made. The cores in 
question were made some time ago, and not for 
the purpose of the meeting. The aim was to secure 
cores the full length of the guide plate, viz., 2 ft. 
in length. Generally speaking, he did not use oil 
owing to the expense, but when it was impossible 
to get other materials then-he had resort to oil 
and sand mixtures. Describing the exhibits 


seriatim, the first core was made from a mixture of 





one part of liquid binder made by Corebind, 
Limited, and ten parts of water. Five parts of 
this was added to fourteen parts sea sand: and two 
parts flour, but it made a mixture apparently too 
strong, the core being too hard. More flour 
appeared to be necessary, or less water and more 
binder, the water having the tendency to sink to 
the bottom and carry the core with it. In giving 
the names of the binders used, in deference to the 
wishes of the members, Mr. Bartlett explained that 
he had no interest in any particular one, his object 
veing to make every type of binder work with the 
rotary core machine, so that if he could not get 
one he would be able to work with another. 

The next core was made of the same mixture 
as before, but with a different quantity of flour. 
There were three parts of the mixture instead of 
five, fourteen parts of sea sand, but only one part 
of flour. That gave a weak core that would hardly 
stand handling. It came out 2 ft. in length, but 
was very rotten. It appeared to be weak as 
regards binder, and although it went through the 
machine successfully the solution needed 
strengthening. = 

A mixture of one part of the same liquid binder 
and eight parts of water was then made up. Two 
parts of this, with fourteen parts of sea sand and 
one part flour, gave a core which would not hold 
together and quickly developed cracks. 

Two parts of a mixture of one part of liquid 
binder and six parts water, together with fourteen 
parts sea sand and one part flour, gave a core of 
no use whatever for practical purposes. It was not 
rigid enough to carry through the die and along 
the guide plate; it was not strong enough to pa 
itself along the conveyor. 

Two parts of a mixture and one part liquid 
binder and six parts water, together with fourteen 
parts sea sand and one part flour, was still not 
sturdy enough to come out of the machine in a 
satisfactory manner. 

The next experiment was with one part liquid 
binder and four parts of water. Making up two 
parts of this with fourteen parts sea sand and one- 
and.a-half parts flour gave a much better core than 
the previous one, the extra flour seeming to have 
caused an improvement. In his opinion that was a 
quite satisfactory core. 

With three parts of water in the binder instead 
of four, and only one part of flour in the final 
mixture, the result was a core not strong enough 
to come out of the machine satisfactorily. 

The result of these experiments tended to show 
that this liquid binder was not absolutely the best 
for a rotary core machine, unless one was com- 
pelled to use it. 

He then used what was known as the Frazer 
and Chalmers’ rotary core machine mixture with 
Corebind powder. The mixture consisted of 18 lbs. 
sea sand 1} Ibs. flour, and 1 lb. Corebind powder 
and sufficient water. The cost of the binder and 
flour was, at the time the experiments were made, 
53d., and it was found quite satisfactory for his 
use. The point was to find the correct amount of 
water, which only experience determined, the 
wetness of the sand being an important factor. 

Detailing some of the experiments with this class 
of binder, Mr. Bartlett said it. was found that 
28 Ibs. sea sand, 2 Ibs. Corebind powder, and ¢ lb. 
flour did not produce a satisfactory core. It 
would not go through 2 ft. long, and that was 
what he was aiming at. It was not strong enough 
to push itself through, and the shape was distorted. 
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Except that it would not go through to the full 
length, however, it was satisfactory. 

A mixture of 25 lbs. sea sand, 2 lbs. powder, and 
j-lb. flour came out a bit longer, but not 2 ft., 
and was distorted at the end, 

A perfectly satisfactory core was obtained with 
21 lbs. sea sand, 2 lbs. powder, and 3 Ib. flour, and 
that it went the whole 2 ft. but was slightly 
distorted at the end. 

A mixture of a gallon of water and 2 lbs, of 
Binderit sold in briquettes gave an excellent re- 
sult, when using one part of this solution with 
seven parts sea sand and one part of flour. This 
was not arrived at without a series of experiments, 
carried on in the same manner as with the afore- 
mentioned liquid binder. He would consider it 
was essential to have the same sand always, as he 
found when using other sands, the mixture wanted 
slight alterations. The sand must be dry, other- 
wise sufficient binder was not got in. It gave a 
perfectly satisfactory core, and he preferred it be- 
cause there was no bad effect on the casting. This 
liquid binder always gave quite satisfactory re- 
sults, differing entirely from the liquid binder 
mentioned previously. It was easily mixed with 
the sand. and had not the same tendency to sink 


as the aforementioned liquid binder. It was cer- 
tainly, in his estimation, the most satisfactory 
liquid binder and substitute for oil. The cores 


were very similar in appearance to oil-bonded 
cores, and vented freely. A great advantage they 
had over the oil-bonded cores was the absence of 
the well-known objectionable odour and fumes both 
in the drying process and when in contact with 

the metal. The workmen all appreciated this mix- 
ture for these reasons, and raised no objections to 
using it; whereas with oil, it was not always easy 
to get men to work it. Cores made with it left 
the casting quite clean, with a perfect skin. 

A core made with simple linseed oil—eight parts 
sea sand, one part flour and one part oil—gave a 
tough core, the sand being dried and the flour and 
oil being added in succession. 

He had another powder binder which he had no 
information about. It was sent him from Sheffield 
by a gentleman who could not use a rotary core 
machine. He himself had made two or three cores. 
Twenty-five parts sea sand and one part powder 
gave a perfectly good core if above 1}- inches. 
Below that size it was necessary to use less sand. 
A 1}-in. core went soft and distorted, and he could 
not get a }-in. core at all with that mixture and 
sand, 

No matter what binders he used, he could not 
get a satisfactory core } in. diameter and 2 ft. 
long, except with oil. - 

Another core, using 20 parts sea sand and one 

art of the Sheffield binder, gave a stronger result, 
Fut it required careful handling. 

- With fifteen parts of sea cand and one part of 
the Sheffield binder a good core was obtained, and 
from the practical point of view vented easier 
than the others mentioned. It went through the 
machine well and to the full length. 

Ten parts sea sand and one part binder, and 
sufficient water, gave a core quite perfect in shape, 
and it appeared to be at perfect in every way. 
it was slightly too hard, if anything, on the skin, 
but the chief point was the cost, which, not know- 
ing, he could not speak about. 

Mention was next made of a series of experi- 
ments with the Wadsworth rotary core machine. 
Incidentally, Mr. Bartlett said he had another 
rotary core machine coming from Chicago that day. 


In Chicago they use 100 parts sea sand, ten parts 
flour and one part linseed oil, and water to temper. 

When he first installed his Wadsworth rotary 
core machine, twelve or fourteen years ago, it was 
for cores, } ins, to 3 ins. diameter. He ° then 
used, as the basis of his mixture, six gallons of core 
sand, consisting of five parts new and twenty parts 
old, and one part fine sawdust. He then mixed 
three gallons of sea sand, one pint of core gum, 
14 lbs. flour, and four pints of oil, the whole being 
slightly ground. For smaller cores, 1 to 1} in., he 
was recommended three quarts core sand, three 
gallons sea sand, ten ounces flour, seven ounces 
core gum, two parts oil, the whole slightly ground; 
but that was too elaborate for him, and he never 
used it. The original sand mixture used on the 
rotary core machine quite successtully consisted of 
five parts sharp sand, three parts yellow loam, one 
part flour, and half part fiour and half part oil 
and water to temper. 

Describing a number of other cores exhibited, 
Mr. Bartlett said he had used coarse builder's sand 
with quite satisfactory results, the cores being 
made in half and stuck together with core gum and 
water, All the cores shown were made in series of 
three, each of the series being of different sand, 
either sea sand, spent sand from the trimmers’ shop, 
or very coarse builders’ sand. Binderit was used in 
each case as the bond. Where it was possible to 
put a vent it was advisable to do so. If the mix- 
ture was right no ramming was required. In some 
parts of the country horse dung and a mixture of 
loam was used, but from the hygienic point of view 
it should not be used even though it cost nothing. 
He always used sawdust in place of horse dung; 
not only was it cleaner and more hygienic, it also 
had the advantage of being easily procurable, and 
practically cost nothing; whereas nowadays, owing 
to modern means of haulage, the difficulty of pro- 
curing horse dung was getting much more difficult 
than ever. He had used spent sand with binders 
of oil with satisfactory results, and if that could 
be done then something satisfactory should be 
obtained with every other sand. Finally, Mr. 
Bartlett referred to the difference of opinion 
among various people as to what a facing sand is 


Discussion. 


Mr. W. H. Aston asked the name of the new 
Chicago machine mentioned by Mr. Bartlett. 

Mr. Barriett said it was termed the Hammer 
Core Machine. It had not yet been installed, and 
it had been purchased on its reputation in 
America, as well as a recommendation from the 
management of the branch of Fraser and Chalmers 
in the States. It appeared to be a well-thought- 
out machine. With the ordinary rotary core 
machine the scyew conveyor was worked by a hand- 
wheel, and there was a hopper above it into which 
the sand was fed. At times the rod, which the 
operator used to direct the sand towards the con- 
veyor, came down too far, and the conveyor got 
broken. In the new machine there was a self- 
acting gear attached, a sort of rotating mixer or 
whisk. This kept the sand fed down to the screw 
conveyor, and that was one of the advanta of 
the machine over the Wadsworth machine, although 
both were American machines. 

Mr. J. Haut asked if the long cores exhibited 
could be cast flat. 

Mr. Bartietr said they could not at the full 
length shown, viz., 2 ft. The machine should 


turn out the cores 2 ft. in length, and if they did 
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not come out 2 ft. long there was something wrong 
with the mixture. 

Mr. Haut asked for experience of the length that 
it was possible to cast on the flat. 

Mr, Barrert said he had cast a 2}-in. core 10 ins. 
without any sign of distortion in gun-metal cast- 
ings. 

Mr. Hatt said he had heard of them being cast 
longer, and that when the core comes out of the 
machine it was necessary to red the place where 
the vent is, and the core runs on to the rod. 

Mr. Gaunt said he had tried that, but it was im- 
possible to get the rod to fit sufficiently tight in 
the hole to prevent a little arching of the whole 
core, 

Mr. Bartierr said the vent must wobble out, 
because it was not so nicely pitched as to run 
perfectly true, The die was perfectly true, but the 
vent was almost like a rifle barrel if it could be 
looked through. 

Mr. Aston asked if Mr. Bartlett would use 
Binderit for 2}-in. diameter cores in brass, 

Mr. Bartiett said the Fraser and Chalmers 
brass foundry closed down some time ago, and he 
could not say exactly what they did then. But 
Binderit did make 2} cores perfectly, in fact he 
maue them quite perfect from § in. to 3 in., vary- 
ing in } in. sizes. 

Mr. Barrett said the firm used all the binders 
with brass that they used with iron. The only 
thing was that when casting phosphor bronze with 
sharp sand it w4s necessary to be careful, when 
the core was hot, to give three successive coats of 
a mixture of china clay and pencil lead to prevent 
the metal penetrating into the core. 

Mr. Barrett said that all the time Mr. Barrett 
had been with the firm they had not used oil for 
cores with the rotary machine until quite recently. 
He had always used Binderit, but he had been 
forced to experiment with other binders because 
he could not get Binderit at the time mentioned. 

Mr, Stone said he had used oil for brass work 
for two or three years on castings from 13 to 18 in. 
diameter and square, and § to § metal, and had not 
been able to find anything better; just boiled 
linseed oil and sea sand. 

Mr. Gaunt said he had never succeeded in 
getting a 2-ft. core with the Wadsworth machine, 

Mr, Barrett said he had found it necessary to 
alter the dies on the Wadsworth machine in order 
to get the best results, It was found that with 
different mixtures a different length die was 
effective. What was effective with oil was fatal 
with a weaker binder. Oil was a lubricant, and 
helped the core to come through the die, Other 


binders were not lubricants without flour; that. 


was the real-reason for using flour. If the core 
would not go through it was found that by 
reducing the length of the die better results were 
obtained. The smaller the die the shorter it ought 
to be, aud the larger the die the longer it should 
be, vecause volume gave strength. Similarly with 
the screw conveyor. If it was found that the 
screw was carrying too much sand into the die, a 
washer, or even two or three washers, at the back 
would probably remedy that. Many adjustments 
were necessary to get the best results. So far as 
oil was concerned he did not like it because {t 
gave such an odour. 

A hearty vote of thanks was accorded Messrs. 
Hayes and Bartlett at the conclusion of the 
discussion. 
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Surface Tension and Cohesion in 
Metals and Alloys. 


The following is a summary of a Paper by 
Sypney W. Smirn, D.Sc., A.R.S.M. (London), pre- 
sented before the Institute of Metals :— 

_The author referred to a previous communiga- 
tion,-made by him in 1914, in which he described 
a method of measuring the surface tensions of 
molten metals based upon the observation that 
capillary depressions occur in the surfaces of 
molten metals when carbon tubes of fine bore are 
plunged vertically into them. These depressions 
were found to follow the general law by varying 
in depth inversely as the diameter of the tube, 
and to be analogous in every way to the depres- 
sions which have long been known to occur under 
similar conditions in liquid mercury, The pro- 
perty of surface tension, being the result of in- 
ternal molecular forces which are unbalanced at 
the surface of a liquid, is now considered in rela- 
tion to the internal forces of cohesion in the solid 
state, and from this point of view it is regarded 
as being an index of cohesion. The continuity of 
properties in the liquid and solid states has been 
examined by Traube in relation to Van der Waal’s 
equation—an expression in which Boyle’s law is 
extended to take into account the forces of mole- 
cular cohesion—in modifying the simple gas rela- 
tion, PV = a constant, and originally applied to 
gases under considerable compression. As the re- 
sult of the application of this equation to the solid 
state, certain figures have been given by Traube 
for the internal pressures or internal cohesions of 
the pure metals, based upon their atomic volumes 
and co-efficients of expansion. These figures have 
now been compared with the surface tensions m 
the molten state of those metals which have so far 
been examined, and, with the exception of alu- 
minium, they show a comparatively simple linear 
relation. From this it is concluded that surface 
tension in the molten state may be regarded as an 
index of cohesion in the solid state. 

The relation of these internal pressures to the 
compressibilities of metals as determined by T. W. 
Richards was next discussed. By considering 
atomic compressibilities, as deduced from 





. Richards’ values for unit volume, Traube has 


shown that for fourteen metals in the solid state 
the product of the internal pressure and the 
square root of the atomic compressibility is roughly . 
a constant. The significance of this relation was 
discussed with regard to the hardness produced in 
metals by cold work, and it was suggested that 
a closer scrutiny should be made of the small 
changes of density which occur as the result of 
such treatment. 

The second portion of the Paper dealt with cer- 
tain aspects of cohesion when considered in rela- 
tion to the miscibility of metals when alloyed. In- 
dications were given of the direction in which the 
determination of the surface tensions in the molten 
state may throw some light on problems which are 
intimately dependent on cohesion. Consideration 
was given to the occurrence of “ liquation”’ re- 
sulting from limited miscibility even in cases in 
which the components are regarded as forming 
complete series of solid solutions. An explanation 
of this behaviour was offered, based upon the fore- 
going considerations. Certain conclusions were 
drawn as to the effects of the relative internal 
pressures of the components of certain alloys in 
determining their hardness. 
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Control of Cast eon." 





By H. J. Young. 





4t no time has there been such urgent need for 
co-operation and unity between the industrial and 
the scientific man as at present, and the object of 
this Note is to record, in simple language, im- 
pressions gathered as the direct result of such co- 
operation and unity, as carried out at two iron 
foundries, one at Wallsend, the other at Sunder- 
land. 

Broadly speaking, there are three things which 
matter in the average iron foundry, namely, good 
castings, low cost of production, and suitability of 
the material to the purpose for which each casting 
is intended. 


Good Castings. 


Good castings depend largely upon the foundry. 
man, and a first-class man _ seldom fails. His 
trade takes years to learn, and generations of 
foundry wisdom are handed down to him. Any 
chemist going in for foundry work who ignores or 
is ignorant of the knowledge and experience con. 
centrated in the foreman makes a grave mistake. 
Quite equally is it true that the foundryman who 
similarly ignores the metallurgist is making no 
less an error. Mutual respect for and confidence 
in each other's knowledge are absolutely essential 
to the complete success of the foundryman an 
the chemist. The latter must be free to accustom 
himself and adapt his knowledge to the practical 
conditions of the foundry and the requirements 
of the foreman. 

Dr. Stead says that in a works the chemist 
should be as indispensable as the timekeeper, but 
if the chemist is bound down to his laboratory, 
either by shortage of staff or by the law of the 
employers, then he is so handicapped as to be little 
more than a luxury. Unfortunately this fact is 
not recognised in many works. 

It will take years to attain the level of 
scientific production possessed by Continental com- 
petitors, our present position being brought about 
less by want of science than by lack of apprecia- 
tion and practical application. 


Low Cost of Production. 


Turning to the necessity of keeping down the 
price, we meet something at which foreigners 
excel. No matter whether it be a first-class 
article or a third-rate one, the main point is to 
get the best that can be got for the money. 

The foundryman cannot make the best metal at 
the lowest possible cost, because he has not the 
requisite knowledge. The result is that each fore- 
man binds himself down to certain mixtures of 
certain irons, as being those he can work, and 
there the matter begins and ends. Despite the 
progress of engineering, the huge alteration in 
temperatures, pressures and other reauirements, 
the material of which the casting is made is often 
produced in the most unskilful and uneconomical 
manner imaginable. 

In order to illustrate this point let us consider 
any cylinder cast from a rule-of-thumb mixture. 
The known facts are that according to a mixture 


* Paper read before the Newcastle Branch of the British 
Foundrymen’s Association, January 27, 1917. 











of uncertain date and origin, two or three brands 
of pig-iron of uncertain composition were charged 
into a cupola of uncertain effect, together with 
some ‘selected '’ scrap of uncertain quality. 
Suppose such a cylinder were to give trouble, then 
the matter would be investigated and finally 
shelved, the chief engineer or the scrap being 
condemned according to the point of view of the 
parties concerned, Failures and accidents arise 
from some deviation from normal conditions, and 
entire absence of knowledge of these conditions 
renders investigation almost useless. 

It may be argued that rule-of-thumb mixtures 
are based upon first-class practice, but when one 
takes into account. the variations in pig-irons and 
cupolas it becomes evident that no mixture con- 
tinues te give consistent results. If proof be 
required of this, one has only to test the cast iron 
from a rule-of-thumb mixture to find that - its 
composition is constantly varying. Moreover, if 
a request be sent to any merchant for the analysis 
‘of an ordinary brand of pig-iron the reply is that 
the analysis is so and so, but that they do not 
sell to analysis nor guarantee it. There is no 
doubt whatsoever that the use of pig-iron in this 
blindfold manner causes cast iron to suffer in price 
or quality or both, and is an absolute deterrent 
to progress. 

Pig-Iron. 

Reviewing the pig-irons used in this district, the 
cheapest are those popularly called ‘‘1ocal ’’ irons, 
of which the following are typical examples :— 




















Analysis 
Brand 5 ge Tae CANTY Re i; 
Carbon. | Silicon. | Phos- Sulphur. Man- 
phorus ganese. 
“A” local) ..|3.6--3.8| 2.0-3.5| 1.5 — 1.7 | 0.026-0 058 | 05-0.7 
“B” (local) ..}3.8—4.2| 2.2-3.5} 1.3 — 1.6 | 0.031-0.057 | 0.5-0.7 
“C” (local) ..|3.5-3.9| 2.6-—3.8} 1.2-1.5| 0.015-0.039 | 0.6-—1.3 

















The pre-war prices of these were very near that 
of scrap. The first two are almost identical, 
though some rule-of-thumb foundrymen exclude 
one brand and use nothing but the other. As a 
matter of fact, either can be used, and the choice 
should vary with the price. The third brand is 
different in that it usually contains more silicon 
and manganese and less phosphorus and sulphur, 
“ consequently in a mixture where high-silicon 
‘* Scotch '’, is used as a_ softener, it would be 
cheaper to use ‘‘C”’ brand of local iron instead 
of ‘‘ A” or *‘ B,’’ and proportionately economise 
n ‘‘ Scotch."’ 

The next brands are Scotch, the following being 
much used :— 














Analysis. 
Brand. 
Carbon. | Silicon. | Phos- Sulphur. Man- 
phorus. ganese 
“D” (Sentech) | 3.7-4.0| 1.8-3.7 | 0.7- . 9 | 0.006-0.014 | 0.6-1.4 
7 rR” (Scotch) | 3.6 -4,4| 2.6-3.8 | 0.7 — 1.0 | 0.010-0.020) 0.9— 1.5 
“F" (Scotch) |3.5-4.6) 2.1-4.6| 0.7 -—1.1| 0.001-0.049| 1.3 - 2:5» 
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The pre-war prices would be about 14s. above 
those of the ordinary local brands (A, B and C). 
They are all much alike, although, as with the 
local irons, one brand may be extolled in one 
foundry and condemned in another. The last 
kind mentioned has generally the most manganese 
and the first the lowest silicon. The variations in 
these irons are greater than in the local varieties. 

Scotch irons impart no property to cast iron 
which cannot be obtained by means of other irons. 
Their use should be entirely a question of value 
for money, and if the Scotch iron works out as 
the cheapest in order to produce the required com- 
position, then it is an excellent iron for the pur- 
pose, but otherwise it is unnecessary to use it. 

The following are two well-known hematites.:— 











Analysis. 
Brand. Fad ae UPS GPS = ee 
Carbon. | Silicon Phos- Sulphur. Man- 
phorus. ganese. 
“G” (hematite)|.4.0 - 4.7 | 1.6 — 2.7 |0.02-0.05 0.009-0.044 | 0.8-1.3 
“ Ht” (hematite)) 4.4 — 4.6) 1.1 — 3.4 |0.01-0.06) 0.010-0.118 | 0.7 - 1.6 





The pre-war prices were about 10s. above those 
of the ordinary local brands (A, B and C). These 
hematites are much alike, the main differences 
being in the sulphur and manganese, They can 
be chosen entirely by price and used according to 
the composition of the consignment, 

The last example is an unclassed foundry pig- 
iron :— 














Analysis. 
Brand a ge 
Carbon. | Silicon. | Phos- Sulphur. Man- 
| | | phorus. ganese, 
“J” (foundry) | 3.6 - 4.6| 1.7 -2.4| 0.7 - 1.0| 0.606-0.041| 1.1-14 


Previeus to the war such an iron could be got 
for about 7s. more than the price of the ordinary 
local irons (A, B and C). 

All of the above brands have several ‘‘numbers’”’ 
indicating a slightly lower or higher average of 
silicon, and economy can be effected by choice of 
numbers ’’ as well as brands. In choosing or 
using pig-iron it is a golden rule to forget names 
and remember only price in conjunction with 
quality and composition. 

Daily observance of such pig-iron as_ those 
mentioned above shows that none of them 
possesses any property unaccounted for by the 
practical understanding of its composition; 
further, any ordinary pig-iron on the market can 
be included in any mixture under the control of a 
chemist skjjled in works’ practice and working in 
harmony with the iron-foundry foreman. 

A significant fact arises from an inspection of 
the composition of any ordinary pig-irons over a 
number of consignments. The nine brands (A to 
J) and others have been watched very carefully, 
each: consignment, however small, has been 
sampled and analysed, often re-sampled and re- 
analysed, until the results have been beyond 
doubt. One is led directly-to the conclusion that 
these ordinary pig-irons vary so much and so fre- 
quently as to render their average compositions 
valueless for the purpose of producing cast iron 
of standard composition. 

A mixture such as 5 local + 3 Scotch + 2 hema- 
tite + 10 scrap is liable to give 0.5 per cent. less 





or more silicon than that obtained by calculation 
from the average compositions of the pig-irons. 
Using the irons A, F, and H, and taking their 
average silicon as 2.7, 3.2, and 2.0 per cent. re- 
spectively, with that of scrap as 2 per cent. we 
find that the total silicon in the above mixture 
works out at 2.3 per cent. On the other hand, 
from the variations in the pig-irons the chances 
are that it may be anything between 1.9 and 2.9 
per cent. This is what actually happens when 
using rule-of-thumb mixtures. 

That the makers are well aware of this is 
obvious from the fact that they will not sell even 
to an average analysis; but it is not mentioned in 
their booklets setting forth the compositions and 
properties of their irons. The grading of pig- 
iron by fracture will continue just as long as 
foundrymen remain in ignorance of the truth. It 
may be said that every foundry cannot support a 
laboratory, -but that does not apply to the iron 
works. If foundrymen demand-material of known 
composition they can be supplied with it and 
advised how to use it to produce cast iron of 
approximately standard ‘composition and pro- 
perties. The astonishing part is that this blind- 
fold method of purchasing and using pig-iron 
should have existed so long. 


Mixtures. 


Economy can be effected by stopping the 
common practice. of including a lot of hard iron 
in a mixture and then being compelled to use 
expensive high-silicon iron to soften it. The 
familiar expression, *‘ That’s a good iron, it will 
hold a lot .of scrap,’’ is one that brings more grist 


to the mill of the iron ‘merchant than benefit to’ 


the foundryman. 

The metallurgist has any iron on the market 
within lis reach; if one goes up in price he avoids 
it, should it go down he buys it; when scrap is 
scarce he uses less or none, when cheap he uses 
more—always getting his mixture to the same com- 
position at the lowest, price. On the other hand, 
a rule-of-thumb mixture is bound down. to certain 
quantities of certain brands, regardless of altera- 
tions in price or quality, and rarely gives metal 
of the same composition, or at the lowest cost. 


Failures. 


Attention may be turned to a*more important 
economy. Every failure is due to a deviation 
from normal conditions, and the metallurgist, by 
daily study and observation, can ascertain the 
normal conditions for the metal in any particular 
class of work and keep every casting in line with 
them. Moreover, if by chance a casting infringes 
those conditions he can detect it before the cast- 
ing leaves the works. Mysterious failures do and 
always will occur in rule-of-thumb foundry 
practice. Every failure is a terror to the rule-of- 
thumb ian; to the scientific man it is a lesson. 


Metal Suitable for the Job. 


Now that engineers are becoming aware of the 
unreliability of cast iron they are exhibiting 
concern and calling for investigation. As a 
matter of fact, cast iron has been very badly used 
by engineers, and before starting investigations it 


would be wise to determine the effects of replacing— 


the present haphazard methods by a system of 
definite control. It may be repeated that lack of 
records and data of ordinary practice is a bar to 
Cc 
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progress and research, That the understanding 
and control of the metal does not come within the 
province of the foundryman is evident when one 
calls to mind the many unsolved problems of cast 
iron, as, for instance, hardness and abrasive hard- 
ness under various conditions of temperature, 
pressure and load; internal contraction strains; 
stresses caused by heat; resistance at various tem- 
peratures ‘to bending, crushing, pulling, alternat- 
ing and impulsive loads; growth and alteration 
of dimensions at high temperatures; the pro- 
perties of conductivity and expansion at various 
temperatures and pressures; resistance at high 
temperatures to great steam or oil-gas pressures; 
resistance to various forms of corrosive action; 
and so on. 

Engineers treat cast iron as an _ unreliable 


material. A huge safety factor is allowed, sections. 


are thickened, ribs put in, steel castings 
substituted, and everything imaginable is done 
except pay any attention to the understanding 
and control of the metal itself. 


Steel in Mixtures. 


Turning again to practical considerations, the 
addition of steel to cupola mixtures has given rise 
to much controversy. Mild steel contains very 
little silicon and, added to a mixture, it lowers 
the total percentage of silicon in the resultant 
metal. It follows, therefore, that without knowing 
the composition of a mixture the addition of steel 
to it will probably give trouble. Some rule-of- 
thumb founders use steel, but safeguard it by 
using high-silicon mixtures, hence what they gain 
in one way they lose in another. About 5 or 10 
per cent. of steel is beneficial to a controlled 
mixture in a properly worked cupola. It cannot 
be detected by the foundryman, and gives no 
trouble whatsoever. Many faults are attributed 
to the use of steel, but they are due to lack of 
knowledge’ on the part of the man adding it, or 
condemning it. r 


Sulphur. 


Sulphur presents another problem of the same 
class. The foundryman knows little about sulphur 
except that now and again it has got him into 
trouble, with the result that for evermore he 
condemns sulphur and all its works. Practical 
experience in the foundry leads one to the belief 
that sulphur in cast iron has a great influence for 
good or for evil. 

It is not the lowest amount of sulphur which 
gives the best metal and a perfect casting at one 
and the same time. Some castings have very thin 
sections combined with very thick ones, and the 
metal which will successfully run the casting will 
be weak and unreliable if the mixture is made on 
exclusion-of-sulphur principles; on the other hand, 
if advantage be taken of the influence of sulphur 
compounds upon cast iron, not only can a fluid 
clean-running metal be produced, but also a close 
and tough material—a combination of properties 
which seem impossible to obtain in certain cast- 
ings if sulphur is cut down to a low limit. 

Most properties of any cast iron are apparently 
determined by the quantity and condition of its 
carbon, while the production of a perfect casting 
depends largely upon the viscosity of the metal up 
to the moment of its freezing. Hence if silicon 


and phosphorus are. to be considered as the only 
méans of obtaining the requisite properties in both 
the fluid and the solid metal, then in many cast- 
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ings either the quality of the material or the sound. 
ness of the casting will suffer—indeed, the foundry- 
man often sacrifices the former to ‘gain the latter. 

Another point is the peculiar habits of segrega- 
tion of sulphur compounds in their relation to 
cases where certain parts of a casting need to be 
particularly hard and non-porous, and also where 
chillers and denseners are used. It is probable 
that the condemnation of sulphur is partly re- 
sponsible for the unsatisfactory position of cast 
iron in modern engineering. 


Phosphorus, Manganese and Silicon. 


Phosphorus needs little comment. In ordinary 
commercial engineering it is not economical or 
necessary to reduce it far below 0.75 per cent, in 
the finished material, neither is it advisable nor 
essential to increase it much above 1 per cent. 
Excluding the thinnest work, the not uncommon 
use of very high phosphorus appears to be more 
often due to lack 6f metallurgical knowledge and 
cupola control than to necessity. 

Manganese is important as being the link 
whereby use can be made of sulphur; apart from 
that it has no great interest when financial con- 
siderations compel it to be under 1 per cent. in 
the mixture, though well above 0.3 per cent. in 
the cast iron is advisable. : 

The use of silicon is so well known as to be 
abused, and judging from the varieties of_ the 
scrap heap the average cast iron contains at least 
2 per cent. of silicon, whereas 0.5 per cent. less 
gives better metal and as good castings. 


Carbon. 

Carbon, the most important impurity, is con- 
sidered hardly at all in ordinary foundry practice, 
In the first place, correct estimations. of the 
combined and graphitic carbons are most difficult 
to obtain, and a works chemist should investigate 
the various methods of analysis for the carbon in 
cast iron, always keeping in mind the fact that 
methods of sampling and of analysis can suffer 
from ‘‘ chronic inaccuracy,’’ giving relative but 
not absolute results. This trouble being so common 
in all analytical work it is astonishing that 
analysts have taken no concerted action in the 
matter. - 

Secondly, the quantity and condition of the 
carbon in cast iron depend not*upon one, but 
upon all the other impurities, also upon the equili- 
brium of the system, and finally upon the par- 


ticular cupola used and the manner of using it. 


This remark refers not only to different types of 
cupolas, but to the fact that two cupolas of similar 
design and capacity can give different results. A 
simple practical example of the importapce of the 
cupola may be obtained by putting in as the first 
charge on a newly-lit cupola, say, a hard liner 
mixture, and then later on in the day siege" | 
the mixture-in the same cupola; The result wil 
be two cast irons different in quality or composi- 
tion or both. To a greater or lesser extent this 
variation goes on all the time, and while it is 
comparatively easy to establish conditions whereby 
the silicon, phosphorus, sulphur and manganese 
may be controlled, it is far more complicated to 
ascertain those governing the quantity of total 
carbon in the ladle and the quantity and quality 
of graphite in the solid metal... An enormous 
amount of work remains to be done on cupola 


reactions and cupola mixtures, and the particular 
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part they play in deciding the final quantity and 
condition of the carbon. 


Scrap. 


Well mixed scrap iron is less variable in com- 
position than any ordinary pig-iron, which explains 
why as much as 60 per cent. of -it can be used 
without upsetting a mixture. ‘‘ Carefully 
selected ’’ scrap, beloved by the rule-of,thumb 
man, gives rise to many troubles, but, curiously 
enough, the scrap gets the blame, never the selec- 
tion. A controlled mixture must have scrap of 
known. composition or well mixed scrap with an 
average composition. 

An astonishing myth is that about troubles due 
to scrap. It arises from and is based upon the 
fallacy that one can look at a piece of iron and 
tell whether it is suitable to go into a cupola 
mixture to produce metal of a particular composi- 
tion. This ‘‘ second sight’’ procedure is most 
detrimental to progress, Of course, it is true that 
sometimes one can see if an iron is very strong 
or very weak, but that gives no indication of its 
fitness to enter as the main component of a certain 
mixture. The foundryman or engineer who 
believes that he, or anyone else, can judge the 
properties or composition of cast iron by looking 
at it with the naked eye is simply labouring under 
the delusion that what cannot be seen does not 
exist. The proof of this is to put it to the test. 


**Fancy” Pig-Iron. 

A word may be given to certain irons which are 
recommended to foundrymen by means of 
shrewdly-worded pamphlets and even books. They 
resemble ‘‘ patent’’ medicines in two ways, 
firstly, one and all are greatly overrated and over- 
priced, and secondly, genuine relief is obtained 
by their use in certain cases, Such an iron is the 








following :— 
Carbon. | Silicon. Phosphorus. Sulphur. Manganese. 
2.6 - 3.0 } 1.1-18 1.4-1.7 0.090 — 0.150 16-19 





This would cost, before the war, about 33s. more 
than the local pig-irons (A, B and C), and as much 
as 25 per cent. of it would be recommended for 
use in a cylinder mixture. One sees that the 
high phosphorus will give the foundryman no 
cause to complain about fluidity, the low silicon 
will pull down the too high silicon mixtures used 
by the foundryman, while the high sulphur gives 
him the benefit of what he would refuse to use 
under its right name, and lastly, the high man- 
ganese provides that the sulphur shall not go 
astray. Altogether its effects upon a rule-of-thumb 
mixture are good, and the cost of the cast iron 
is raised about 8s. a ton. The same effects can 


be obtained in a controlled: mixture with no extra - 


cost, and a consideration of the composition and 
properties of most of these high-priced remedies 
will show that they are poor value for money. 


Test Bars. 


A final remark may be devoted to test bars. 
Constant inspection of test bars will be rewarded 
by the metallurgist becoming competent to judge 
the metal in a casting by test bars cast from the 
ladle and on particular parts of the casting. For 
the latter purpose the Admiralty transverse test 
tar is excellent, but the Admiralty requirement of 
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2,000 Ibs, is insufficient, and a minimum of 2,350 
lbs. excludes more undesirable metal than the small 
difference in test would suggest, Ladle tests are 
conveniently made on bars of the American 
tapered pattern. People who think cast iron can 
be judged by looking at it almost invariably dis- 
like test bars. Progress is impossible unless the 
metallurgist can break down these prejudices with- 
out arousing others. : 
Scientific control is practicable, economical, 
and urgently needed, also that it can only be 
successfully carried out by the co-operation of 
three men—each thoroughly trained in his pro- 
fession and possessing sufficient knowledge to give 
him respect for that of his neighbour—namely, the 
foundryman, the metallurgist and the engineer. 








Works Extensions of Thwaites 
Bros., Limited. 





Some extensions of considerable importance are being 
made to the Vulcan Ironworks, Bradford, of Messrs. 
Thwaites Bros.,. Limited. 

The new steel foundry designed to meet the demand 
for specié] work is already in operation, though its 
equipment is not yet fully completed. 

The floor, which is covered by a three-bay roof, is 
170 ft. long by 90 ft. wide, the two casting floors being 
served by five electric cranes, each ot five tons cupa- 
city (Herbert Morris, Limited). Amongst the auxiliary 
plant still to be installed are twelve- jolt-ramming 
machines, by the Britannia Foundry Company, 
Coventry. 

The melting plant at pant consists of two Snyder 
electric furnaces, each of a nominal capacity of 30 cwts. 
These are worked single-phase and have each a trans- 
former capacity of kva. They are employed exclu- 
sively for melting scrap, and when in full blast give 
seven melts in the twenty-four hours. Up to the pre- 
sent it has been found possible to do all the necessary 
repairs during the week-ends. A third similar furnace 
is shortly to be installed. Adjoining the foundry is a 
sand-mixing shop, with a core-making shop above it. 

A parenneny fine machine shop, covering approxi- 
mately three-quarters of an acre of floor space, has 
just been somes. with the necessary offices adjoin- 
ing. The building is covered with a saw-tooth roof and 
furnished with north lights, the floor, as also the base- 
ment, being ferro concrete, whilst the bulk of the 
equipment comprises new machinery, for the most part 
turret lathes, each driven by an independent motor. 
Accommodation has also been provided for the recep- 
tion of the machine tools from the bay adjoining the 
foundry, and when the transference has been made the 
building, 170 ft. by 30 ft., will be converted into a 
fettling shop. Castings from the foundry are delivered 
to the machine shop by an electrically-driven hoist. 
The swarf from the machine shop is passed down 
shoots into a walled-off portion of the basement, where 
the swarf is put through a mill, ground up, and thence 
fed to the furnaces by means of a rope conveyor. That 
this preliminary grinding is not universal when dealing 
with swarf is somewhat surprising, in view of its obvi- 
ous advantages, as not only does it lie closer in the fur- 
nace, but it is at the same time much easier to charge. 

The remainder of the basement under the machine 
re forms a roomy stores for castings, while 
a laboratory is being erected above one end 
of the foundry. The test house, which has 
just. been completed, contains a Buckton 50-ton 
machine, the usual. hardness-testing appliances, and 
a very complete micro-photographic apparatus. An 

interesting auxiliary is a at Fletcher Russell sand- 
testing furnace, which is fired by gas under pressure, 
and in which it is possible to obtain ab: i 
temperatures very rapidly. 





2/4 THE FOUNDRY TRADE JOURNAL. 


The Melting of Non-Ferrous Metals. 





At the meeting of the Institute of Metals last 
month a number of Papers were submitted dealing 
with the subject of the melting of non-ferrous 
metals and the developments that have taken place 
as the result of recent experience, more especially 
as regards acceleration of output and efficiency 
of working. Abstracts of the Papers are 
appended. 


METAL MELTING. 
By H. M. Tuorntox, M.I.Mech.l., and Haroip 
Hartiey, M.Sc. 

The marked success achieved by furnaces employ- 
ing coal-gas as a fuel, in the heat treatment of 
metals such as steel, is proving of material assist- 
ance in the introduction of gas-fired, metal-melting 
crucible furnaces. It is proposed in this Paper 
to deal only with a furnace of the type intended 
for melting the metals of higher melting point, 
from brass upwards. 

In working with coal-gas the fact must not be 
overlooked that in terms of B.T.U. available the 
fuel is costing from four to five times as much as 
coke, assuming the gas supply to give 500 B.T.U. 
per cub. ft. net at a cost of 2s. per 1,000 cub. ft.7 
and even with water-gas the fuel is considerably 
more costly per B.T.U. than the coke which it is 
intended to replace. Starting with this disadvan- 
tage the furnace manufacturer has either to obtain 
a markedly greater thermal efficiency out of his 
appliance, or to effect economies in other direc- 
tions. 

When asked to quote fuel consumptions, the fur- 
nace manufacturer will not be able to do so unless 
the melter can provide some fairly precise infor- 
mation as to the pouring temperature required. In 
the authors’ work with brass and copper the pour- 
ing temperature has ranged about 100 deg. to 150 
deg. C. above the liquidus. In this connection it is 
of interest to recall the work of Mr. Lohr, in 
which the conclusion is drawn, after an examina- 
tion of the copper-zinc alloys, that the best pour- 
ing temperature is between 100 deg. and 200 deg. 
C. above the liquidus, a higher pouring tempera- 
ture always producing an oxidised casting. With 
reference to brass melting, overheating is not ad- 
visable, as there is always the danger that it will 
lead to honeycombing if the metal is cooled before 
pouring. 

Brass Melting.—Starting from cold the addi- 
tional fuel needed acts as a handicap in the en- 
deavour to obtain low average consumptions, the 
overall effect of which is decreased by increasing 
the number of melts carried out successively. For 
the fourth and subsequent melts it is found 
generally that the gas consumption per lb. of 
metal melted remains practically constant. In the 
last melt of the day a small saving is effected, 
owing to the fact that there is no excess of brass 
in the metal preheating chamber, and in conse- 
quence the degree of preheating of both the metal 
and air increases. ; 

In Table I. are given results of a typical run, 
limited to six melts to avoid repetition, and added 


are the average consumptions on the basis of 12, 
15, and 20 melts :— 


Gross consump- 4.T.U. per Ib. 
tion per lb. metal metal melted. 
melted. 





Cubic feet. 
22 


Average for 6 melts or 2.25 1203 
” o» 12 ¥e 1.92 1031 
” » 15 » eal 186 996 


” » 20 5 7 1.79 962 


Metal Losses.—Analyses of two brasses remelted 
several times (a) with a sawdust covering, (b) with 
common salt as a flux, indicate that the loss of 
volatile constituents is much the same even when 
the metal is rendered very bot. There is a certain 
amount of inconvenience attached to working with 
a salt covering, owing to the acid fumes produced. 
On the other hand, salt is stated to be useful in 
small quantities, admixed with charcoal to prevent 
absorption of sulphur by molten copper and its 
alloys; and to lessen the retention of viscid metal 
by the dross. The fluxes used more generally are 
calcium fluoride, glass, and potassium hydrogen 
sulphate. The authors incline to the view that the 
most satisfactory results are obtainable by the use 
of a charcoal or similar covering, together with a 
small amount of flux. In an inert atmosphere the 
rate of loss of zinc from a given brass will depend 
on the temperature and the speed of flow of the 
gases over the metal. During melting the process 
may be accelerated owing to the oxidation of the 
zinc vapour and consequent reduction of the par- 
tial pressure of the metalJjic vapour. The effect of 
this latter factor is decreased to some extent if 
the combustion of the gases is not completed in the 
pot chamber, and still further if a covering of 
charcoal.is employed. In the finai heating stage, 
after the metal is molten and when the greatest 
loss occurs, a crucible lid previously heated in the 
metal preheating chamber can be used to cover the 
pot and decrease the loss. 

Assuming that it requires in the respective fur- 
naces 3.0 cub. ft. of coal-gas, or 0.5 lb. of coke per 
lb. of metal melted; then if the gas is burnt com- 
pletely te CO, in the pot chamber, the volume of 
products (calculated at 0 deg. C. and 760 mm.) 
will be about 14 cub. ft., whereas with the coke 
if it burns to CO, there would be about 77 cub. ft. 
of products, and if only CO were formed, about 45 
cub. ft. From three to five times the volumes of 
products flowing through the gas-fired furnace pass 
through the coke furnace. 

The authors have investigated the question of 
zine losses in connection with gas-fired furnaces. 
In making up a red brass containing a little tin in 
four 50-lb. lots, they found the average zinc loss 
not to exceed 3.0 per cent. With regard to the 
zine loss on remelting yellow brass, the following 
tests were made :—Two 70-lb. lots of works scrap 
brass A and B were melted and cast into chills, 
sample ingots being retained for analyses. Batch A 
was then remelted with a covering of sawdust only, 
cast into ingots, a test ingot withdrawn, and the 





























THE FOUNDRY TRADE JOURNAL. 









remainder returned to the crucible, remelted, and 
a further sample taken. This treatment was re- 
peated, five remeits in all being made. In the last * 
melt, after the pourers had approved the metal to 
be sufficiently hot for casting purposes, the crucible 
was left in the furnace fer another half-hour, the 
temperature of the metal being raised steadily 
during the whole of this period. The second batch 
of metal B was treated in a similar manner, except 
that in this case a covering of common salt was 
employed, and no provision of charcoal made for 
the prevention of oxidation. In neither case was a 
crucible lid used. The test ingots weighed about 
3 lbs, each, As a result of these tests it was 
found that with a low pouring temperature, 1.e., 
1,000 deg. C., the loss of zine need not. exceed 
14 per cent. of the zinc-originally present. With _ 
a red brass poured at 1,090 deg. C., the loss was 
somewhat higher, whilst when the temperature of 
a yellow brass was raised to 1,180 deg. C., the 
zine loss rose to about 6 per cent. 

Melting tests with copper proved how important 
it wags to load up the pot as much as possible 
if the most economical melting is desired. Materi- 
ally better results were obtained when the charge 
was mixed scrap and ingots than when only sheet 
scrap was handled. 

Thermal Efficiency.—From the results given for 
brass, combined with those obtained with copper, 
it is possible to arrive at an estimate of the addi- 
tional gas consumption necessary to heat the brass 
to a considerably higher temperature. If it be 
assumed that the specific heat of brass is-the same 
_ as that of copper (at ordinary temperatures this is 
very nearly so), and that the heat allowance to be 
made for the liquefaction of the brass is 38 K.C.U. 
per kgm.; then the steady state efficiency during 
the fifth brass melt (metal poured at 990 deg. C.) 
will be 36 per cent. Over-all efficiency for six 
brass melts (990 deg. C.) will be 21.3 per cent. To 
get the brass to 1,090 deg, C. would require about 
1,456 B.T.U. per lb. (364 K.C.U.). With an in- 
creased number of melts the actual extra gas used 
on the basis of the average for the day’s work de- 
creases, but still remains about 20 per cent. more 
than that required for 990 deg. C. As regards 
copper, with 560 B.T.U. gas the six melts were 
done at an average consumption of 2.25 cub. ft. 
per lb. gross, equal to 1,200 B.T.U. per lb. of 
metal melted, from which it would appear that, 
roughly, the thermal efficiency of the gas furnace is 
about five times that of many coke furnaces, the 
latter converting approximately 4 per cent. of the 
available energy into useful work. 

The results were obtained by the authors in a 
gas-fired furnace, with an arrangement for pre- 
heating the metal prior to charging, and for pre- 
heating the air supply before it was admitted to 
the blast burner. A simple calculation shows that 

reheating can effect a considerable saving of fuel. 
n actual practice with brass the following results, 
were obtained, pouring at about 1,000 deg. C.:— 


No. of melts made consecutively .. 4 6 
Gas consumption per lb. of metal melted 
No preheating (a) . ss oi 3.10 2.91 
Brass preheated (f) se 2.72 2.48 
Brass and air preheated (c) 2.42 2.17 


The actual consumptions in cub. ft. per lb. for 
the fourth melts. were :—(a) 2.52; (b) 1.99 (ce) 
1.66. Thus it is evident that for brass melting 
the most suitable type of furnace to be employed 
will depend upon the number of melts required 


daily, as when only a few melts are required the 
additional capital cost involved in the introduc- 
tion of the preheating device may not be com; 
pensated for adequately by the gas saved. 

Increased Life of Pots.—A well-made graphite 
crucible is capable of withstanding very sudden 
temperature changes to an almost surprising ex- 
tent. According to Mr. Downs, in actual commer- 
cial use for melting purposes a crucible has been 
known to stand from 30 to 100 charges in melting 
copper or a similar metal. Many melters, however, 
only claim about 30 melts per pot. In‘a gas-fired 
furnace the abrasive action of, the solid fuel is 
eliminated, the direction of flow of the gas stream 
is under better control, the sulphur content of the 
fuel is very small (about 30 grains per 100 cub. ft.), 
there is no fire to poke, and clinkers have not to 
be removed from the outside of the pot, so that 
it is not surprising that long pot lives can be 
obtained, especially in the absence of fluxes, or 
with a flux which does not attack the crucible walls 
viciously. 

Increased Output.—The average time for the 
actual melting operation is, for 12 melts of 68 lbs. 
each, 30 minutes, and for 15 melts, 37 minutes, 
making no allowance for the time required to pour. 
Under similar conditions 55 minutes would pro- 
bably represent an average for many coke-fired 
furnaces. It should be noted, however, that the 
authors’ results for gas consumptions Mave all been 
obtained in the works of the Richmond Gas Stove 
and Meter Company, by members of their staff, 
and are not to be regarded as representing ‘‘ works 
practice,’’ as ordinarily understood. 

Description of Furnace.—The metal melting re- 
ferred to in this communication has all been carried 
out in a Richmond 70-lb.‘ crucible furnace of the 
preheating type. The gas and air mixture is 
admitted through a suitable blast burner and the 
lower portion of the combustion chamber, and is 
burnt in the annulus between the crucible: and the 
furnace wali. The gases, after travelling around 
the pot, are directed through the metal preheating 
chamber, and then pass on to the air pipes, and 
finally to the flue. This arrangement enables a 
high degree of preheat of the meta] to be obtained. 
The top of the metal chamber is on a level with the 
top of the pot chamber, and is closed by a pair of 
lids. With this construction the operator has not 
to lift his metal above the foundry floor level, and 
the transference of preheated material to the 
crucible is done with ease. The lower portion of 
the wall of the combustion chamber is constructed 
of suitably shaped blocks of a specially refractory 
nature to enable greater resistance to be offered to 
the combined action of high temperatures and spilt 
metal. The bottum of the chamber can be removed 
for the recovery of spilt metal. 





METAL MELTING AS PRACTISED AT THE 
ROYAL MINT. 
By W. J. Hocxine. 


Standard gold, silver, bronze and cupro-nickel 
are melted at the Mint and cast into bars for coin- 
age. The castings are of comparatively small 
dimensions, and are in the form of thin rectangular 
strips about 2 ft. long, varying in width and thick- 
ness. 

In melting precious metals for coinage work, the 
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correct proportions of the gold-copper and silver- 
copper alloys must be maintained within the re- 
stricted limits of variation preseribed by law. For 
this reason the volume of the charge is limited to 
one which can be conveniently stirred and manipu- 
lated with a view to the production of bars uni- 
form in composition. For gold the weight of the 
charge is 2,800 ozs., for silver about 6,000 ozs., 
and for bronze and cupro-nickel about 400 Ibs. 

Coke furnaces were in use until 1910. The melt- 
ing department was then enlarged and re-built, 
and, as the result of a series ot experiments, fur- 
naces, fired by low-pressure gas and air, were 
introduced. Urgent demands for gold coinage 
arising during the re-building operations an im- 
proved gas-melting plant was installed in a dis. 
used smithy, with a floor-space of 860 sq. ft. only. 
In the course of a year and nine months 874 tons 
ot standard gold, amounting in value to 111,000,000 
sterling, were melted. As a test of the efficiency 
of the four experimental furnaces in use, a con- 
tinuous run of melting was maintained for 273 
hours. The total amount of gold melted was 
257,052 ozs., or 7.87 tons, which is upwards of 
1;000,000 sterling in value. There were 102 pour- 
ings, and the consumption of gas was 32,000 cub. 
ft. The furnaces were in a condition to resume 
work on the following day as usual. 

New Furnaces for Melting Silver and Bronze.— 
The larger of the two new rooms for melting opera- 
tions was completed before the close of the pro- 
bationary period in the smithy, and work was com- 
menced therein in January, 1911. Sixteen fur- 
naces are constructed in line near the centre of the 
room, divided in two batteries, one of ten and one 
of six. The furnaces are built of Stourbridge fire- 
brick, each well being 19 in. in dia. and 32 in. 
deep. ‘The wells. are lined with circular bricks, 
3 in. thick, jointed with a refractory ’ material 
composed of carborundum, firesand, and silicate of 
soda, which is also used as a backing for the bricks. 
The face of the bricks forming the interior of the 
wells is treated with a wash made up of the same 
materials. The whole mass of brickwork is braced 
together by a framework of iron bars to resist ex- 
pansion, but is not enclosed with iron casing. For 
convenience the furnaces stand 27 in. above the 
floor level.. The tops are covered with cast-iron 
plates, 1 in. thick, bedded upon a }-in. layer of 
asbestos cement. The plates are fitted loosely in 
sections to admit of expansion, and are shaped 
to allow a lip of brickwork around each furnace 
hole, 44 in. broad. This ring of brickwork is made 
to rise slightly above the level of the iron tops, 
and serves to prevent the fusion of the iron cover- 
ings. The tops were at first carried to the edge 
of -the “furnace holes, and the molten  irun 
scored the face of the furnace linings, neces- 
sitating frequent renewals. A circular firebrick, 
27 in. in dia. and 3 in. thick, is used to close the 
mouth of the furnace hole during melting. This 
cover is surrounded by .two semi-circular iron 
bands, 2 in. thick, bolted together to form a frame. 
The cover, which weighs 14 ecwt., is lifted and 
wheeled into any desired position on the furnace 
top by means of a specially destgned truck. 

An electric-driven overhead travelling crane of 
5-cwt. capacity hoists the crucible of molten metal 
from the furnace, and transports it to one of two 
pouring frames. The movements of the crane. are 
directed by means of switches situated at two 
platforms. When in position for pouring, the 
crucible is gradually tilted by worm gearing con- 


nected with the frame through a quadrant, and 
the contents red into iron moulds. The moulds 
are set up in batches of about forty in wheeled car- 
riages which travel on a permanent track laid 
lengthwise of the room with a turntable and side- 
track at one end. During the’ process of pouring, 
the forward motion of the carriage on the rails 
as the moulds become full, as well as the upward 
movement of the crucible, is secured by rack and 
pinion gearing attached to the frame, the motions 
being actuated by separate wheels, controlled by 
two workmen. : 

Fuel Supply and Combustion.—Experience 
gained with the use of gas fuel in the temporary 
gold-melting house pointed to the desirability of 
securing a liberal supply of gas at a constant pres- 
sure. The supply of gas under these conditions was 
undertaken , the gas company. In the large 
house the gas is delivered at the furnaces at a 
steady pressure of 3 in. of water at the furnace, 
As the total consumption of the 16 large furnaces 
is about 15,000 cub. ft. per hour, the provision for 
delivery is well in excess of the requirements. An 
ample reserve is considered essential to uniformity 
in results. 

Three rotary blowers of the Reichhelm type 
are used to supply air for the burning mixture. 
Each blower is capable of delivering 36,000 cub. 
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Fie. 1.—SectionaL EvLevation or FuRNACE. 


ft. of free air per hour at 24 lbs. pressure. All the 
pressure blowers are motor-driven, and two are 
coupled to feed the larger battery of ten furnaces. 
The maximum horse-power required to supply air 
under pressure for the whole of the furnaces in 
the large room is 45, The air and gas are supplied 
by pipes laid below the ground level in a trench 
running parallel with the back of the furnaces. 
The sizes of these pipes are sufficiently large to 
admit of one or more furnaces being thrown in 
or out of action without disturbing the steadiness 
of the supplies to the remainder; that for air is 
9 in., and that for gas is 5 in. to the larger bat- 
tery and 4 in. in dia. to the smaller. Connect- 
ing pipes from each of the two services are at- 
tached to a horizontal girder for support, and con- 
duct the air and gas into a Brayshaw mixer. The 
pressures are 8 in. for gas and 2} lbs, for air. 
Check gauges are in use to see whether these pres- 
sures are obtained at the furnaces. 

Fig. 1 is a sectional elevation of the fur- 
nace, showing the crucible, muffle and cover, the 
gas and air pipes with nozzle and burner brick in 
position, and the main flue with its connections. 
Fig. 2 is a back elevatiop, showing the gas 
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and air pipes with quadrant taps, and the girder 
support. 

Fig. 3 shows a plan of two furnaces without 
their covers, each containing .a crucible. One 
shows the top view with flue, and the other the 
bottom with nozzle and burner block. The admis- 
sion pipes to the mixing chamber are fitted with 
valves, the levers of which move over a graduated 
quadrant. With well-constructed taps of this 
description the supply of gas and air can be regu- 
lated with precision. In the course of a heat these 
supplies require adjustment as the temperature 
rises in the furnace. From the mixing chamber 
the gaseous fuel passes through a right-angled 
elbow pipe, 24 in. diameter, to the furnace. To 
adjust the length of flame to the capacity of the 
furnace and secure greater melting efficiency, the 
internal diameter of this pipe was reduced at its 
extremity to 13 in. The method of inserting the 
nozzle of the bifrner into the wall of the furnace, 
illustrated in Fig. 4, is the one yielding most satis- 


' Mines 
 Crametns ' 




















ALR Peg Gog tis 
a 


Me 
Fie, 2.—Back ELevation 
or Two FuRNAcEs. 


x4 











Fic. 3.—P.an oF Two 
FURNACES. 


factory results. An 8 in. end-piece, screwed in 
position and having a diminished bore, forms the 
nozzle, which is increased to 4 in. in outer 
diameter at its extremity. It is easily cetached 
and renewed in the event of corrosion or partial 
fusion. 

The ignition hole of the furnace consists of a 
perforated firebrick of special shape as shown in 
the sectional drawing given in Fig. 4. A circular 
recess, 4 in. in diameter, at the back of the block, 
which is 9} in. square on the face, receives the 
iron nozzle which fits the recess closely, and is 
sutrounded by asbestos packing well rammed in. 
The comparatively large block of firebrick serves 
to keep the nozzle relatively cool. At the bottle- 
neck the inlet is 17 in. in diameter, corresponding 
with the bore of the burner. The passage then 
opens out at an angle of 30 deg. into the well of 
the furnace. The burner block is set to one side 
of the horizontal axis of the furnace well into the 
brickwork in a position to induce the flame to pass 
between the crucible and the side of the furnace 
without impinging upon either. The crucible is 


placed centrally in the furnace upon a graphite 
stand, 10 in. in diameter and 2}' in. thick. A 
plumbago muffle or collar, 8 in. deep, rests on the 
crucible to increase its initial capacity, but no 
cover is used for the charge during melting in the 
case of silver and the baser metals. About 3 in. 
clear space is allowed round the crucible at its 
greatest diameter to admit of the lowering of the 
tongs which lift it from the furnace for pouring. 
When the furnace is closed the top of the mufile 
is within 2 in. of the cover. 

The gas flame on leaving the ignition hole travels 
reund the crucible in an upward double ‘spiral. 
The best results in economy and efficiency are ob- 
tained when combustion is complete in the furnace 
itself, no flame being emitted under the furnace 
cover nor carried into the flue aperture, To reduce 
the length of the flame, which grows as the tem- 
perature in the furnace rises during the progress of 
the melt, the supply of gas and air is reduced. 
The flue aperture is 4 in. by 2 in. in sectional area, 
with its axis 5 in. below the iron covering plates, 
and opens into a horizontal duct leading from the 
furnace to a vertical shaft, 6 in. square, which 
serves two furnaces, and is connected with the main 
flue below the floor level- The. main flue before 
entering the chimney shaft passes through a con- 
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densing chamber provided- with baffles to intercept 
any solid matter carried off by the flue gases. 
Furnace Management.—For the prevention of 
accidents in the use of the large volumes of gas and 
air delivered to the furnaces, a recognised system 
ot workshop. procedure was necessary. The follow- 
ing routine works satisfactorily. All the air valves 
are opened, and the blower is then started to 
deliver air to the furnaces. Then, dealing with 
each furnace successively, the air valve-is closed, 
the gas valve opened, the gas ignited, and the 
air valve re-opened to its utmost capacity. So 
soon as the whole series of furnaces is alight, the 
gas and air taps are adjusted to produce the proper 
burning mixture in eavh case. In shutting off a 
single furnace the gas valve is first closed, and 
then the air. When dealing with the whole battery, 
the gas valves are closed on all the furnaces, the 
pressure blower stopped, and the quadrant taps 
turned off. Should the blower stop unexpectedly 
through ‘a breakdown all gas and air taps are 
closed immediately. In view of this emergency the 
air pipes are, in some cases, provided with non- 
return valves which are automatically brought into 
action as soon as the pressure ceases. Experiments 
are in progress to devise a simple and effective 
form of safety gear for such a contingency. : 
The furnace linings receive close attention, which 
is repaid by a lengthened life. The surfaces are 
kept free from exerescences which would obstruct 





208 THE FOUNDRY TRADE JOURNAL, 





the free passage of the flame. Accumulations of 
slag at the bottom of the furnace are cleaned out 
at frequent intervals. Faults in the brickwork are 
patched immediately. As a general result the 
entire lining of a furnace is renewed two or three 
times a year. 

Ventilation.—Provision is made for the ventila- 


tion of the melting house by three Blackman fans, - 


placed one at each end and one at the side, near 
the roof. These can be used either for supply or 
exhaust, as required. If two of the fans are draw- 
ing from the room, and one is discharging into it, 
the whole volume of air is changed every five 
minutes, independently of the doors, windows, and 
skylight. 

Comparison of Costs of Melting.—Records are 
kept in the department of the results of melting 
with gaseous fuel for comparison with similar 
results obtained with coke. .These results are avyail- 
able for a period of five complete years, both for 
gas and coke. During the five years, 1911-16, 
nearly 10,000 tons of metal were melted and cast 
into bars for coinage with a total consumption of 
121 million cubic feet of gas. A comparison of the 
records for the two periods shows an economy in 
favour of gaseous fuel under each of the following 
heads: (1) Rate of output, (2) cost of fuel, (3) cost 
of graphite goods, (4) cost of labour. 

(1) Rate of Output.—Except for gold, crucibles of 
the same capacity as formerly were used, but the 
, time required for the heats was shortened consider- 
ably. The rate of output per furnace in the work- 
ing day was correspondingly increased, and this 
increase was especially noticeable in the case of 
bronze, 157.7 per cent., and cupro-nickel 161.1 per 
cent. A 

(2) Cost of Fuel.—The respective costs of coke 
and gas vary considerably in different localities. 
They are also liable to vary in the same locality 
during a given period. During 1905-9 the price 
of best foundry coke delivered broken for use at the 
Mint fluctuated from 35s. to 42s. 4d. per ton; 
while during 1911-16 the discount price of gas per 
1,000 cubic feet varied only very slightly from 21d., 
except during nine months of 1915-16, when it was 
18.2d. Although the price of gas advanced 12} per 
cent. during the last five years, the net cost to the 
Mint remained practically stationary owing to the 
sliding scale of discounts allowed by the gas com- 
pany. On the total expenditure for fuel for the 
two periods of five years a cash saving of 3} per 
cent. on the amount consumed per ton melted is 
shown for,1911-16. The amounts melted and the 
fuel consumed for the two periods are shown side 
by side. 


1905-9. 1911-16. 


Gross amonnt of metal melted . 4,833 tons 9,899 tons 


Total consumption of fuel . 2,677 tons 121 million cub.ft: 
Consumption of fuel per ton melted 11 cwt. 12,220 cub. ft. 
Cost of fuel per ton of metal melted 21.3s. 20.588. 


(3) Cost of Graphite Goods.—The crucibles used 
for both the coke-fired and the gas-fired furnaces 
were of the Morgan Salamander brand, the mixture 
being modified in the latter case to suit the firing. 
A considerable extension of life was found when 
thev were used with gaseous fuel. 

The total inclusive costs for the two periods are 
placed side by side. and show that the rate per ton 
melted has been reduced by about one-third. 


1905-9. 1911-16. 
(Coke Fuel) (Gas Fuel) 
Weight of metal melted 4,233 tons 9,899 tons 
Total cost of erucibles. etc. ee £9,625 £13,295 
Cost of cructhles per ton melted. . 39.8s. 26.8s. 
Rate of reduction in costs ¥ 32.6 per cent. 


The figures for costs shown cover in each case the 
purchase of muffles, covers, stands, and stirrers as 
well as crucibles. 

(4) Cost of Labour.—Coke fuel necessitates con- 
siderable handling; gaseous fuel is delivered at the 
furnace without manual labour. During 1905-9, 
the average annual consumption of coke was 535 
tons. Two men were employed in each melting 
house to transfer the coke from the store to the 
furnaces as required and to remove the ashes and 
clinker. This labour, as well as that of periodically 
feeding the furnaces, was abolished with the intro- 
duction of gas fuel. The coke store was no longer 
required for this purpose, and this valuable floor 
space was embodied in the main furnace room. 
Taking the staff as a whole, the number of men 
required for a given out-turn of coinage bars was 
reduced by the change of practice at the rate of 
about 20 per cent. 

Power.—The chief item of cost occurring with 
gaseous fuel but not with coke arises in the provi- 
sion of power for the pressure blowers. This item, 
however, is a comparatively small one. In the 
large room the electric current supplied is at the 
rate of 2 B.T. units per furnace-hour. The all- 
round cost for power is estimated to be at a rate 
not exceeding 2s. per ton melted, taking the 
current at 2d. per unit. 

In connection with the general subject of costs, 
it may be of interest to state the initial out’ay 
made in providing the new buildings with the plant 
specially required for melting with gas. The cost 
of the motors and blowers, the four 1,000-light gas 
meters, the pipes and connections for the gas and 
air services, and the burners with their accessories, 
was £1,984. The capacity of this melting plant 
under ordinary conditions is represented by an 
annual output of about 2,000 tons. 


(Further Papers will appear in our next issue.) 





——_—— 


ELECTRIC STEEL PROGRESS.—1Vhe adoption of 
the electric method of melting by the Sheffield steel 
trade continues to make rapid progress. Messrs. 
Kayser, Ellison & Company, Limited, Carlisle 
Works, Sheffield, have placed an order for a 
10-ton electric furnace of the Greaves-Etchells 
type—in addition to the one of 30 cwt. capacity, 
which it is expected will soon be running. 
One of the same type of 3 tons capacity has been 
ordered by Jno. Hy. Andrew & Company, Limited, of 
Toledo Works, and 30-cwt. furnaces~-have also been 
ordered by Thos. Andrews & Company, Limited, Shef- 
field, and Accles & Pollock, Limited, of Birmingham. 
A small type of Greaves-Etchells furnace at the works 
of Spear & Jackson, Limited, Sheffield, has now made 
over 1,050 heats, of high-speed steel, and the lining 
has only once been renewed. A further larger furnace 
of this type was successfully started up for this firm 
last week; also a furnace at Samuel Osborn & Com- 
pany, Limited. Sheffield. Messrs. T. H. Watson & Com- 
pany (of Sheffield), Limited, the proprietors of this fur- 
nace, are negotiating for many more furnaces; the 
number already at work or about to be installed exceeds 
twenty, and there is no doubt that the electric furnace 
has a great field before it. It is the only type of 
furnace that can readily melt the whole of its charge 
in the shape of turnings, ete. All other furnaces can 
only use a very limited quantity of turnings, and the 
remainder must be new raw materials, pig-iron, etc.. 
which require ship room and rail carriage. The electric 
furnace can make sound steel or castings directly from 
turnings, and the ideal scheme would be to erect these 
furnaces wherever there is an accumulation of turn- 
ings or steel scrap, and a supply of electric current, 
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(Continued from page 137, March issue.) 





Discussion at Birmingham Branch of the British 
Foundrymen’s Association. 

Tue Presipent (Mr. J. Shaw), opening the dis- 
cussion, said the Paper had shown up the absurdity 
ot.a standard breaking load for all thicknesses of 
metal from test bars of the same size. He quite 
agreed that foundrymen should table their ideas, 
either by making the size of the bar bear some rela- 
tion to the thickness of the casting it represented, 
or, as in the American specifications, varying the 
breaking weight demanded in proportion as the 
casting was thinner or heavier than the section of 
the test bar. The investigations of Drs. Stead and 
Harbord on the influence of the shape of test bars 
on the mechanical properties of cast iron,- made 
on the standard bars of English, German, and 
American section, indicated that, broadly speaking, 
the shape of the bar had little effect on the physical 
properties, providing the bars were all sound. But 
it would appear that there was a little more diffi- 
culty in ensuring sound bars cast to the English 
section. At the same time, they did not consider it 
desirable that any bar should be less than 24 in. 
long for the deflection test. An international bar 
of 204 in. long by 1.2 in. diameter, tested at 18 in. 
centres, was to have been submitted at the 
congress to be held at Petrograd, but, of course, 
the war postponed that meeting. Mr. Cook men- 
tioned the importance of knowing the total carbon 
content of a metal. He (the speaker) would call 
their attention to samples of pig-iron, one con- 
taining Si. 0.18 and the other Si. 1.96, and both 
showing an open grey fracture: He would defy 
anyone present to prove which was the iron of 
low silicon. That also indicated ‘how little fracture 
was to be depended on, and also showed how careful 
«ne must be in using silicon control without a full 
knowledge of the quantities of the other metaloids 
present. With regard to casting temperatures, 
Damour experimented on test bars at various tem- 
peratures between 1,260 deg. (. and 1,030 
deg. C. The temperature was taken in the 
ladle at the moment of casting. Starting at 1,250 
deg. C. he found there was a general rise in the 
breaking weight of both transverse and tensile bars 
till the metal dropped to 1,190 deg. C. Then there 
was a fall, till in bars cast at 1,100 deg. C. the 
strength was only equal to that of bars cast at 1,250 
deg. After that there was a quick fall in strength. 
The same author noticed the. notable and always 
injurious influence on the strength of the bar 
caused by the groove left by the cutting tool when 
turning, which was abolished when it was carefully 
polished with emery paper. 

Proresson TurNeER touched on-Mr. Cook's 
remarks made in reference to some of his (Pro- 
fessor Turner’s) earlier work. He was glad to know 
that the statements made were still true. Its trust- 
worthiness depended on several facts. In the first 


plaee, they were able to carefully analyse the 
material used. He had further the opportunity of 
having his own analysis checked by Mr. Walkton. 
who was an analyst of experience, and they found 
they generally agreed very well on all the bars. 
Then they had the bars cast in duplicate, and if 
the results did not agree they cast other bars until 





they got, with the same compositions, results which 
were concordant. Lastly, and perhaps most im- 
portant, was the fact that the mechanical tests 
were made under the direction of Sir Alexander 
Kennedy, although they were actually done by 
their own Professor Birstall, of Birmingham, who 
was then working as assistant to Professor Ken- 
nedy in London. The latter suggested the form of 
test bar which should be used. ‘Ihat bar was twelve 
inches long in the clear. There was a bulb at each 
end, and the ball joint allowed a straight pull: A 
number of tests had been made with various shaped 
bars. Sometimes the bar was rectangular. In no 
case did the observers get unconcordant results, and 
it could not be shown that there was any close ~ 
connection between chemical composition and the 
tests of the bar. Cast iron was not ductile, and the 
result was that one side of a rectangular bar would 
give way before the other side had got its proper 
pull upon it, if they did not get it perfectly 
straight. Crystallisation would also be a cause of 
weakness, Mr. Cook had referred to the question 
of the influence of combined carbon and as to what 
proportion of combined carbon would give the best 
tensile results. He was very much interested to seé@ 
that the author had given figures somewhat dif. 
ferent from those given in his (Professor Turner’s) 
book. The latter were the result of practical tests. 

He (Professor Turner) made a collection, not only 
comprising his own experiments. but including 
those made with iron from different sources, all 
being results recorded by careful observers in 
England and America. From those he deducted a 
kind of general average. The metal was always 
strong material. and not infrequently best selected 
cold-blast iron, or iron of similar character not 
very high in carbon. His idea was that if the 
highest tensile strength were desired, one must get 
very near to the point where nearly all the com- 
bined carbon present was in the form of pearlite. 
Cast iron might be regarded as merely one end of 
the iron-carbon series, with steel at the other end. 
If carbon were added to pure iron the tensile 
strength increased until about 0.9 or so of carbon. 
After that the addition of more~carbon decreased 
the tensile strength, because at that. point. the 
cementite began to separate, and cementite was 
hard and brittle as compared with pearlite. On the 
other hand, if one of the crystal areas in 
a sample of soft steel were examined frac- 
ture would be found taking place in the soft 
steel, as Rosenhain had shown, ough the ferrite 
because it was weaker than the pearlite. Iron to 
which more carbon had been added than was neces: 
sary to give pearlite had brittle cementite, with 
the result that fracture was likely to take place 
through the cementite in preference to the pearlite. 
If the whole of the material could be kept at 
pearlite there was got as nearly as possible the 
greatest strength. The proportion of the combined 
carbon that could be obtained to the pearlite would 
depend to some extent upon the amount of the 
other elements present. With much silicon present 
the silicon would tend to throw the carbon out of 
solution, and diminish the proportion of carbon in 
the form of pearlite that could remain. Similarly, 
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manganese, sulphur and other elements would 
atfect the amount of carbon present. On the 
equilibrium diagram of the iron-carbon series the 
pearlite point was represented as at about 0.9, or 
1.0 of carbon. 

As to the hardness test, there was a difference of 
opinion as to what hardness was, and whether it 
could be measured. He (Professor. Turner) had 
suggested, in a Paper recently read before the local 
section of the Institute of Metals, that the first 
thing to do was to decide what was meant by hard. 
ness, and to define it carefully. There would pro- 
bably then not be much difficulty in determining 
some method of measuring the property actually 
defined. Many things which had been spoken of as 
hardness were really not hardness at all. For 
example, wearing properties of metal, and resist- 
ance to rubbing and friction were not hardness. It 
was quite true there were hard materials which 
were really hard and had good wearing properties. 
It was also true there were soft white metals which 
gave good wearing surfaces. For materials to wear 
away quickly two things were necessary, In the 
first place, it must be possible to detach the particle 
of the material standing up to the tool, or what- 
ever came against it so as to be detached. 
Secondly, those particles taken from their original 
positions must be entirely removed. In many cases 
that was not done. Take, for instance, a piece of 
lead or copper. If an attempt were made to wear 
it, the edge of the metal would be deformed, but 
would not be taken away. I[t would stick to the tool 
or to a piece of emery paper. It did not conform 
to the second requirement, that particles must not 
only be removed, but taken right away. In the 
case of good cast iron, having a good polishing 
surface, it was because the particles were not 
carried away that cast iron made such a_ good 
wearing surface. The polish was assisted by the 
presence of graphite—that had a smooth surface 
and the metal was not rapidly removed. It was 
possible to have seft metal with a wearing surface 
lasting longer than hard. Professor Arnold had 
shown recently that Brinell hardness did not cor- 
respond to the cutting properties of special steels ; 
in other words, steels that would cut best were not 
those which gave the highest Brinell hardness. . He 
(Professor Turner) adopted as the definition of 
‘hardness ”’ the property by which one body pene- 
trates another, or conversely the property by which 
it resists being penetrated. Then one had only to 
measure the force necessary to penetrate a unit of 
the surface, or to resist penetration, and put them 
in equilibrium, and the measure of hardness was 
obtained. From that point of view, the Brinell test 
for ductile materials would constitute an almost 
perfect test. In tlie case of cast iron, which was 
not homogeneous, and where there were little flakes 
of graphite or phosphorus eutectic, or of cemen- 
tite. when tested it might not show a uniform 
indentation; the ring was apt to be somewhat out 
of shape, so it was difficult in that case to get a 
really accurate measurement. 

Mr. R. Bucuanan referred to the matter of speci- 
fications giving the analysis in regard to the 
amount of phosphorus required in the casting. He 
recalled, two or three years ago, a Birmingham 
ironfounder telling him about some castings which 
bad just been rejected. They were required to 
have not only physical tests, but chemical tests. 
They stood the physical test quite successfully, but 
as the phosphorus was 0.82 instead of 0.80 they 
were rejected. ‘That was perfectly iniquitous, and 


he thought the attitude of the inspector was the 
measure of his ignorance. He (the speaker) had 
seen a simple form of drop test by means of a ball, 
but as regarded its accuracy he could not give any 
assurance. For shop purposes. however, it might 
be useful. The user had a plate, which was adjust- 
able on slides, and there was a round hole in it. 
Uhe ball was allowed to fall down through this hole, 
which was slightly larger than the ball, and the 
impact got in that way. 

Mr. Brovenary said he was sorry not to be able 
ty agree with the author on the subject of drilling 
tests. He did not believe the drill test was a 
correct. test at all, either for the hardness or the 
density of cast iron. Mr. Cook had stated that the 
twist drill used in making the test must be ground 
correctly. but how many foundries were equipped 
with a machine which would correctly grind a twist 
drill? Drilling was claimed to be a test particu- 
larly suitable for determining the density of cast 
iron. They knew, however, that bars cast in per- 
manent mouids were considerably denser than bars 
cast in sand moulds, and a bar cast in a permanent 
mould drilled much easier than a bar cast in a sand 
mould. As a matter of fact, it was possible ‘to drill 
permanent-mould castings at three times the speed 
the same iron cast in sand moulds could be drilled. 
This-was a very strong point against the use of the 
drilling test for density. His opinion was that by 
using Keep’s test systematically one could get far 
better results for hardness than by the use of the 
drill test. He had used Keep’s test every day for 
the last twelve years, and had kept a record of 
every mixture that had been put on the cupola 
during that period, and it was found that this 
method of testing gave everything that was neces- 
sary for determining the density, strength, and 
hardness of the various mixtures used. Another 
disadvantage of the drilling method was that it 
took considerably -longer to get results than did 
Keep’s method. It was his own practice to examine 
the Keep’s test bars early in the morning, and as 
this only took a very few minutes the result of the 
previous day’s blow was known quite early in the 
day. Mr. Cook had mentioned how difficult it was 
to measure the indentation made by the Brinell 
machine. With this, however, he did not agree, as 
this indentation could be easily and accurately 
measured by using a suitable microscope with 
graduated scale. In regard to the machining of 
transverse test bars, his own practice was to cast 
these bars 14 in. square and to machine them down 
to exactly 1 in. square. There was no doubt that 
the casting of bars 1 in. square without any allow- 
ance for machining was more of a fake than any- 
thing, in order to show a higher test than a bar 
machined exactly to 1 in. square would. As to 
specifications, there was no doubt that the specifica- 
tions given to foundrymen were ridiculous, for the 
reasop that one specification was given to cover. all 
sizes of castings. Foundrymen knew that this was 
altogether wrong. His (the speaker’s) practice was 
to use five different mixtures for different classes of 
castings, these mixtures varying from very soft 
irons for thin castings, such as small pulleys, to ex- 
tremely hard irons for such castings as lathe beds. 

Mr. A. Haruey referred to the special-shaped 
casting that Mr. Cook had described in his Paper, 
showing the effect of different casting tempera- 
tures. He had made two of these castings himself 
on the previous day, and brought them for inspec- 
tion. One of these had been cast as hot as_pos- 
sible and the other as cold as possible. The silicon 
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in the iron was 1.5 per cent., and the pieces had 
been broken in the way Mr. Cook described. All 
the pieces showed a perfectly sound fracture, and 
personally he could not see the slightest difference 
in these fractures. In other words, with this par- 
ticular metal, at any rate, there appeared to be no 
variation at all in the fractures corresponding to 
the temperatures at which they were cast. 


Continuing, the speaker defended the Brinell 
test for hardness. He used the Brinell test regu- 
larly, and mentioned several tests he had made to 
find if there was any variation with different 
observers in thé readings. In every case the same 
readings had been given. He doubted whether the 
special method mentioned in the Paper was any 
improvement on the Brinell. With regard to the 
standardisation of test bars he rather agreed with 
Mr. Shaw’s remarks. It was very difficult to stan- 
dardise a. particular size of bar which would be 
satisfactory for-all classes of castings. If one size 
of bar was made, different specifications would have 
to be standardised according to the section of the 
casting. Failing one standardised size of bar, the 
only other method that seems practicable was to 
have various standard bars which would approxi- 
mate to some extent to the section of the casting. 
There was a tendency in this direction in regard to 
high-class castings of light section. 


Mr. Coox, replying to the President's suggestion 
that the same bar should not be asked to give the 
same results for different classes of work, expressed 
the opinion that there should be a standardised bar 
to give different results for different classes of iron. 
In every case it must be remembered that 
mechanical tests were comparative, and the bar 
should be cast’ always in the same way as far as 
possible, and the result should vary according to 
the requirements of the casting being made. He 
thought, ultimately, that would be the way in which 
the ideal would be attained. The President had 
pointed out, by the specimen of pig-iron exhibited, 
how difficult it was to judge by fracture. He (Mr. 
Cook) had worked out the equilibrium of the silicon 
and carbon in the specimen, by the formule given 
in the Paper, and the result was a figure of 0.87. 
The metal was, therefore, a little stronger than 
necessary for pipes, but not strong enough for 
cylinder work, and this had proved to be the case 
in the actual castings made from this iron. The 
formula, therefore, remained correct even in an 
extreme, or ‘‘ freak case,"’ as this one undoubtedly 
was. Reference had been made to the effect of the 
casting temperatures, and results had been shown 
in which the highest temperature did not give the 
best tensile strength. His own experience was that 
the best results were got when the metal was poured 
as hot as possible from the cupola, provided it was 
not actuaily boiling. If the metal was boiling low 
results were got, and it was only when it was just 
below the boiling point that the best results were 
obtained. Professor Turner had said that the best 
tensile results were obtained with metal containing 
the largest areas of pearlite. He (Mr. Cook) had 
a micrograph of a bar which broke at 19 tons per 
sq. in., in which the greater part of the matrix 
was of a pearlitic nature with the graphite in a 
very finely divided form, which bore out the Pro- 
fessor’s suggestion. The formula given in the 
Paper for the equilibrium of the silicon and carbon 


was based on the pearlite idea, the 4.6 being the - 


carbon content of pearlite. 
The differance between the quantity of CC recom- 
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mended in Professor Turner’s book and that sug- 
gested by the autthor was due, he believed, to the 
fact that the former were obtained some years ago, 
when the total carbon in the iron was lower than 
the amount usually met with to-day, when the irons 
made were much stronger and of a cold-blast nature. 
In the present day these cold-blast irons were not 
generally obtained. He (Mr. Cook) also agreed that 
the amount of wear obtainable might represent no 
measure of the hardness.of cast iron. Experiments 
made in the works had proved that. In fact, some 
of the hard specimens tried wore away like pumice 
stone, whereas some of the soft ones gave quite as 
good results as the best hard ones. It was necessary 
that the metal should spread under work and give 
a good surface polish, if good results were to be 
obtained. He differed from most people in their 
preference for high manganese, to obtain good 
wearing properties. A specimen of high manganese 
iron which he exhibited showed the spiky nature 
of the crystals produced. These crystals were very 
hard, would not spread under work, and broke off, 
forming grit, which gave bad wearing properties. 
He did not agree with the use of a drop test, con- 
sisting of dropping a ball through a hole in a plate. 
In the impact test suggested in the Paper a low test 
number was obtained at the start, and, by 
increasing the differences in drop with each blow, 
there was eventually obtained a reliable figure. 
With regard to the question of the drill-test re- 
sults obtained with open-grained iron with high 
combined carbon content, he had made that class 
of iron many times in the production of cylinders 
very much bigger than Mr. Harley was in the habit 
of making. With quickly-cooled cylinders, such as 
aeroplane or motor-car cylinders, the length of time 
given for the cooling was not sufficient to bring 
about the phenomena mentioned. Mr. Broughall 
had made some remarks with regard to the drill 
test. .He (Mr. Cook) agreed that it was not a 
foundryman’s test, but a machine-shop test, or a 
test against the foundry. He must say, however, 
that it had proved of very great use, inasmuch 
as while the variations in hardness of the metal 
obtained when the tests were first started were any- 
thing up,to 40 per cent. of hardness from day to 
day, it had enabled this factor to be regulated to - 
within 10 per cent. up or down of the desired stan- 
dard. No doubt Keep’s test would give everything 
that a foundryman wanted to know about his work. 
Personally, he had used it for many years, and could 
support everything that Mr. Broughall had said 
about it. Mr. Harley had referred to the K bars. 
They were made from the same ladle of metal, the 
first beingcast from the metal at the right tempera- 
ture as it came from the cupola, and the others with 
interval of times in between. He (Mr. Cook) had 
tried to make it quite clear in the Paper that 
the test suggested was only applicable to low-silicon 
low-carbon irons, which were very different from 
the composition of the iron Mr. Harley had tried. 
With regard to phosphorus, Mr. Harley had differed 
from his remarks with regard to 1 per cent. of 
phosphorus. He stated very definitely in the Paper 
that the elements in the proportion shown were for 
bars cast 1) in. diameter, not for motor car cylin- 
ders. It was obviously necessary to vary all the 
elements given when making castings thicker or, 
thinner than the dimensions stated. It was found 


that with the big cylinder shown, using 0.4 per 
cent. of phosphorus, cracks took place, but when 
this was increased to 1 per cent. the trouble was 
got rid of. 
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The Cost of Grinding Castings. 





Mr. Watiace T. Monracue, in his book entitled 
** Grits and Grinds,”’ published by the Norton Com- 
pany, Worcester, Mass,, U.S.A., has some in- 
structive remarks on the question of free-cutting 
v. long-life grinding wheels, of which the follow- 
ing is an abstract :— 

there is a commendable tendency for large 
foundries to use softer wheels for their rough- 
grinding work than were formerly employed. This 
is especially to be noticed among concerns that 
grind large quantities of duplicates under the piece- 
work system of payment. Low first cost and long 
life are no longer the chief requisites that interest 
the purchaser of grinding wheels. It is now recog- 
nised that rapid cutting wheels requiring infre- 
quent dressing are the most economical in the long 
run. 

With grinding coming more into use, it will 
pay the consumer to look carefully into his grind- 
ing costs and check them from time to time, in 
erder to be sure that his final abrasive cost per 
unit of output, taking wheel cost, labour, power 
and maintenance cost into consideration, is reduced 
to a minimum. Where there is a constant duplica- 
tion of work-in large foundries and the piece-work 
system is employed, there is a very simple _but 
serviceable method for computing the relative 
efficiency of various kinds of grinding wheels. The 
workman’s earnings on a given job per unit. cost 
of wheel may be considered under these circum- 
stances a very fair means of determining the actual 
value being received for the money invested. These 
earnings should be averaged from the individual 
earnings of each man employed on the same class 
of work and the data collected for a sufficiently 
long period to eliminate the personal factor and 
to reduce the chances of error to a minimum. 

For instance, the average earnings of several 
men grinding a certain class of steel castings might 
be £1 16s, per man in a given time and each might 
average to wear out completely a grinding wheel 
ecsting £1 4s., which means that for every pound 
of cost of wheel the workman earns £1 10s. 

It should now be clearly established by the shop 

manager whether or not he is using the most 
economical grinding wheel for the work at hand. 
Comparative tests should be conducted on wheels 
of slightly harder or softer grades, perhaps of 
coarser or finer grits, until the results plainly 
indicate that the most efficient wheel has been 
found ; that is, the one that earns the most for the 
workman per unit cost of wheel to the. manufac- 
turer. When this condition exists one may be sure 
that (1) the wheel is a rapid cutter, yielding high 
production; (2) that wasteful dressing away of the 
wheel is reduced to a minimum; (3) that the power, 
labour and general maintenance cost are lower than 
they would be otherwise. In-other words, one 
may be sure that one has reduced the abrasive 
cost per unit of production to its lowest value. 
When this point is reached, the manufacturer has 
a fair knowledge of the abrasive consumption 
necessary to get his work done, and can readily 
detect .inefficient work or a falling off in the 
quality of the wheels. 
* Grinding Ploughs Economically.—An interesting 
method is used in the plough industry for checking 
the abrasive cost, which may be applied to other 
industries. 

Suppose a 30-in. by 4-in, grinding wheel cosis the 
manufacturer $51.30 (£10 5s.). When it is 26 in. in 


diameter it is-only worth $39.30 (£7 17s.), or $12 
(£2 8s.) worth of abrasive has been used. If the 
operator's earnings during that time were $15.60 
(£3 2s. 6d.), the earnings per dollar cost of wheel 
were $1.30 (5s. 3d.), whereas the minimum re- 
quirement might be $1.20 (4s. 10d.). To encourage 
workmen to use their wheels economically, a bonus 
is often paid for all earnings in excess of $20 (say 
£4) in using a wheel down from 30 in. to 26 in. 
in diameter. | 

At 26 in. diameter the wheel is removed anid 
placed on a machine with higher spindle speed, 
and the wheel worn down to 20 in. diameter. At 
20 in. diameter a similar change is made to another 
machine with still higher spindle speed. The 
average wheel speed in all cases should be about 
5,000 surface feet per minute. Bonuses are paid 
for excess earnings in all these stages and thus 
the maximum efficiency of use.is bound to be 
attained. 

Earnings per unit cost of wheel should not drop 
below a certain carefully determined figure. If 
they do, the foreman knows that-the wheel is either 
too hard and has to be dressed too frequently, or 
that the wheel is too soft and wears away too 
fast, or even that the wheel is satisfactory, but is 
heing wasted away by unnecessary dressing at the 
hand of an unskilled or careless workman. 

Still a third method is used occasionally on 
duplicate work and with excellent results. The 
following records are kept: Date, pieces ground, 
weight in pounds, hours of grinding, earnings, 
wheel loss on diameter and cubic inches of abrasive 
consumed. <A better check is obtained where the 
piece-work system is employed. These figures 
enable the manufacturer to calculate for every ton 
of castings ground the amount of abrasive con- 
sumed, the cost of the abrasive, the average earn- 
ings per hour for each man, or general average for 
all and their average earnings. 

If a given grain and grade of wheel grinds an 
average of a ton of castings with an abrasive con- 
sumption of 35 cubic inches, abrasive cost of 
ls. 104d. and man's earnings of 1s. 2d. per hour, 
and another grain and grade of wheel grinds an 
average of a ton of the same castings with an 
abrasive consumption of 25 cubic inches, an 
abrasive.cost of 1s. 4d., and man’s earnings of 
ls, 2d., it is very apparent which wheel should be 
chosen for the work. If, on the other hand, in the 
second case the man’s earnings per hour had fallen 
off materially, it would have clearly indicated that 
the second wheel was too hard. 

Dressing the Wheel.—A grinding wheel should 
he dressed when its face is worn too smooth, or 
the wheel is out of round, or worn uneven on the 
face. By far the most frequent use of the dresser 
is to sharpen the wheel face, and this merely re- 
quires the removal of about 1/32-in.—just the 
skin. 

An 18 by 2 by 14-in? wheel might. cost a concern 
£1 12s., and could be used down to 8 in, diameter. 
This would leave about 400 cubic inches of abra- 
sive available for work, at a cost of about 1d. per 
cubic inch. Suppose when this wheel is 16 in. 
in diameter it should require sharpening and the 
workman used his dresser carelessly, removing 
}-inch from the diameter of the wheel. This repre- 
sents over 6} cubic inches of abrasive valued at 





about G6jd., and most of it is absolutely wasted. ‘ 
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Power Consumption—The question of power 
consumption receives little attention at present. 
It requires approximately 5 h.p. to drive a grind- 
ing machine with a 24 by 2}-in. rough grinding 
wheel of the correct working grain and grade. It 
might require 5} h.p. to drive a slow wearing 
wheel on the same work. The freer cutting wheel 
wili cut much faster than the hard wheel, probably 
from 10 to 25 per cent. faster, which means that 
the horsepower or kilowatt-hours required to do a 
given work with the freer cutting wheel - will be 
much lower than on the harder wheel. 

Power_costs money, and there is no question but 
that the difference in the power consumption of a 
grinding plant using free eutting wheels and one 
using wheels bought chiefly on long-life specifica- 
tions, will amount to several scores of pounds 
sterling per year. 





Casting Chilled Rolls. 
By A. R. B. 

The question has recently been raised as to the 
method of casting small chilled rolls or cylinders 
about 9 in. long by 5 in, diameter, with %-in. 
thick walls, the ends and bore of interior flange to 
be machined. 

In the first place, as to material of which the 
chillers should be made, this should, undoubtedly, 
be what is known in foundry circles as ‘‘ semi- 
steel *’ or cast iron with steel added. According 
to the \writer’s experience the chillers that give 
the longest life are cast from a mixture of about 
3 ewts. steel scrap, 7 cwts. hematite No. 3, 10 ewts, 
of clean shyp scrap, preferably scrap from a pre 
vious cast of the same mixture. As to what thick- 
ness the chiller should be, this depends entirely on 
how long the chiller is expected to last, also what 
depth of chiller is wanted on the casting. The 
practice adopted will vary according to whether 
denseness only is required on the outside or the 
cylinder is required to be hard chilled and im- 
possible to machine; also if the chilling takes place 
all along the surface to the ends, the outer edges 
of the latter will be unmachineable, grinding being 
the only possible way of producing a clean surface. 
If it is imperative that a machine cut be taken 
oyer the ends then the chiller must not be the full 
length. 

The air in the mould must be allowed to escape 
very freely, or the top surface will be pitted with 
holes and rendered useless. If the nature of the 
casting allows a head, and this could be above the 
chill, it would take the pitting, and when cut off 
would-leave a good casting. It is alSo necessary 
to know what work the rolls have to do, for if 
required for chemiéals a close hard mixture would 
be needful, and certainly a glass-hard surface on 
the chilled face; but if for vegetable matter a 
softer surface would suffice. “As an experiment the 
writer cast a 4} in. bust in a chiller 9 im. long and 
21 in. thick, and put.a 3 in. core in it. It was cast 
with a sand bottom and top part. The result was 
a elose-grained surface; but not chilled so hard 
that it would be impossible to machine with a slow 
eut. The bore and the énds could be machined 
easily. The casting was broken to see what it 
wowld be like, and the above remarks are the 
reselt. The mixture of metal was an ordinary one 
for general work, and consisted of 4 cwt. silicious 
pig of about 4.5 per cent. silicon, 3 cwt. No. 3 
Carton, 2 cwt. No. 3 hematite, 12 ewt. scrap (heavy 
machinery). This the writer considers is of no 
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value for the general run of chilled rolls. Chilled 
rolls of a much larger size and heavier type are 
made, using a mixture of 7 -cwt. Fencamp, 2 ewt. 
Warner C.B.Ii., 4 ewt. No. 5 hematite, 8 ewt. scrap 
from previous cast of same. This produces a very 
hard chilled surface, but would be too hard for a 
small thing like the roll under discussion. It 
therefore follows that something between the two 
mixtures would most likely be needed. Again, 
whoever wants to make the job most likely wants 
to use what brands. of iron are in his hands or 
easily procurable. 

Another point is, will any taper be allowable on 
the casting. If not, a split chill may be necessary 
to enable the casting to be removed readily. This 
would mean half chills, with flanges running the 
length of same and bolts or other means of holding 
together during pouring. By this it will be seen 
that the job is considered as being cast vertically. 
The meta] would be best dropped from the top. 

Certainly the chiller should not be the frill length 
of the casting: otherwise if hard chilled the edges 
at top and bottom could not be machined. Again, 
if shorter than the casting, the air and gases 
could be directed through the sand, making up the 
depth at the top end. 

Really the man on the spot should be the best 
person to decide the questions raised, but he must 
certainly experiment a little and not expect to 
drop on what is the ideal thing at once. 











Zirconia as a Refractory. 





A meeting promoted by the Refractory Materials 
Section of the Ceramic Society, and attended by 
manufacturers and others interested in the fireclay 
industry from various parts of the country, was 
held last month at the Leeds University. Mr. 
William Oates, who presided, suggested that the 
Society should co-operate with the Iron and Steel 
Institute. 

In a Paper on ‘‘ The Use of Zirconia as a Re- 
fractory Material,’? Mr. J. A. Auptey (Stoke-on- 
Trent) remarked that- in Germany patents had 
been taken out for the use of zirconia in a variety 
of ways. As a refractory it was applied to lining 
mufiies, retorts, and tubes, and to crucibles in 
which quartz was to be fused to prepare quartz 
glass. It had been placed on record that a zirconia- 
lined hearth of an open-hearth furnace in a 
steelworks in Germany, after four months’ con- 
tinuous working at a high temperature, was still in 
good condition and capable of serving at least four 
months longer before renewal would be necessary. 
Calculations based on some tests showed in actual 
maintenance cost a saving of over 50 per cent. in 
favour of zirconia lining as compared with the re- 
fractory lining ordinarily used. In the calculations 
no allowance was made for increased production 
and higher efficiency, Another interesting applica- 
tion of zirconia was in the manufacture of ferro- 
zirconium, which had been successfully employed in 
Germany for producing zirconium steel for armour 
plates, armour-piercing projectiles, bullet-proof 
steel, etc. Zirconium steels were particularly hard, 
and it was affirmed that one-inch zirconium steel 
was equal to three-inch armour plate of the best 
German steel. Before the war there was prac- 
tically a German monopoly of the raw zirconia ore, 
which was mainly dealt with under German 
patents. This was’ now, of course, available for 
this and other countries, provided that they. could 
find a means for transferring it. 
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Case-Hardening. 





Before the members of the Rotherham Technical 
Institute Engineering Society recently Dr. Tf. 
Baker, D.Sc. (research expert for. Messrs. Steel, 
Peech & Tozer, Limited), explained that case- 
hardening was supposed to have been known 
to the Chinese in the eighth century. A 
Benedictine monk wrote a book on the _ pro- 
duction of files by coating file forgings of 
wrought iron with a paste of horn meal and 
salt, heating them over a breeze fire until the 
salt melted, and then quenching them in water. 
It was not, however, in the production of files that 
the process found its most useful application to-day, 
but in the production of machine parts which had 
to withstand excessive wear and at the same time 
possess a marked degree of toughness and _resist- 
ances to shock, such as gear wheels, cams, bearings, 
ball races, and also in the manufacture of reamers, 
taps, gauges and other similar articles. 

There were two main objects to be considered. 
namely, the selection of a suitable steel and the 
choice of a composition. There were one or two 
points of great importance to be taken into con- 
sideration in the selection of a suitable steel. In 
the first place it must machine readily and finish 
with a good surface, especially in those instances 
where the article could not afterwards be ground 
to the finished shape, but must be finished in a 
cutting machine before case-hardening, as in the 
case of gears. Secondly, there was the question as 
to whether the core must be fibrous and capable 
of withstanding shocks and a certain amount of 
bending, or whether a finely crystalline structure in 
the core would serve the purpose, as in the case of 
ball races. For the production of small articles 
(which required a fibrous core) a very soft steel was 
employed, which approached wrought iron in com- 
position, viz., C about 0.1 per cent. and manganese 
about 0.40 per cent. This material, however, 
possessed the disadvantage that it was not at all 
easy to machine so as to obtain a good surface, 
Bars from the same delivery might vary consider- 
ably in this respect, and it was quite possible if 
the bars were’ normalised (i.e), heated to about 
900 deg. C. and air-cooled) before machining fewer 
wasters would be produced and much time saved 
in machining. Further, this type of steel some- 
times contained slag enclosures, which were often 
detrimental to a good case. This class of steel could 
also be used for the production of large articles, 
but the use of one containing more carbon and 
manganese was advantageous, since it was much 
more likely to machine freely, to be free from slag 
enclosures, and at the same time give a core which 
possessed greater resistance to crushing. It had 
to be remembered, however, that the harder the 
steel became—i.e., the more carbon and manganese 
it contained—the more sensitive it was to the 
quenching operation which followed the casing 
operation ; and in small articles a high-carbon steel 
might lead to a brittle core instead of a tough one, 
whilst in a larger object it would probably have 
little or no detrimental effect. If still tougher 
eores are required, nickel steels containing 2 to 
3 per cent. nickel_were employed. -As regarded 
treatment, they did not differ from ordinary steels 
of the same carbon content. Under certain circum- 
stances steels containing 4 to 6 per cent. nickel 
were employed. These behaved in a manner totally 
different from the plain-carbon and _ low-nickel 
steels, and since they did not require quenching 
after casing in order to produce a-hard surface, 
they were used for the manufacture of articles of 


intricate 
quenching. 

In the selection of suitable case-hardening com- 
pounds there was a large choice. They might 
be divided into three great classes—liquid, gaseous 
and solid. As the liquid cements mostly contained 
potassium cyanide, the greatest care must be exer- 
cised to avoid poisoning. Gaseous cements had 
come into vogue during the past few years. These 
consisted of the vapours obtained from heating 
various oils, which were led under pressue into a 
closed heated chamber containing the articles to be 
case-hardened. This method was easily controlled, 
as both the quantity and the pressure of the hydro- 
carbon vapours could be regulated. Solid cements 
were, however, the most largely used at the present 
time. They consisted chiefly of carbon in its 
various forms, together with other substances such 
as salt, sawdust, carbonate of soda, barium and 
calcium carbonates and many other substances 
which in all probability had little or no effect .on 
the process. The main consideration was that they 
should contain the requisite elements and at the 
same time be open in structure, so that the gases 
produced by heating them could easily come in 
contact with the steel undergoing treatment. The 
direct action of carbon in producing cementation 
in the practical sense of the word was nil, but when 
mixed with air and some other substance which 
would produce CO, it became one of the most active 
of agents. If a piece of steel was packed round 
in a box with pine wood charcoal and heated to a 
temperature of about 950 deg. C., sufficient air 
was contained in the charcoal to yield enough 
carbon monoxide to produce a marked cementation 
of the steel, but it was preferable to mix the char- 
coal with some substance such as barium carbonate, 
which at the temperature of cementation gave off 
carbon dioxide. This latter reacted with the char- 
coal, producing carbon monoxide, and in that way 
brought about cementation. A mixture very largely 
used at the present time was one consisting of forty 
parts by weight of barium carbonate and sixty 
parts by weight of charcoal. Such a mixture had 
the advantage of being easily revivified by simple 
exposure to the atmosphere. To understand the 
subsequent treatment of the cemented steels it was 
necessary to review the structural alterations in a 
piece of steel during heating and cooling. 
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Alexander, H., Vint, W. 7, and Imbery, A. Processes for 
g, melting, and annealing metals b icity. 
2 878. February on 4 8 by electricity 


er J p, Fasenatiore ~~ use of sition chloride 
‘emo’ silica from ts. : 
; a ty melts. 2,418 


Boring: J. O. Electric furnaces. 2,807. February 26. 
Hall, I. Means for melting metals, etc. 2,314. February 16. 
Hall, I. - Die-casting, etc., machines. 2,465. February. 20. 
Hall, I. Furnaces, heating-apparatus, etc. 2,483. February 


I. Furnaces. 2,484. February 20. 
5 —2 for melting and casting metals, etc. 2,673. 


Head. Wrightson, & Company, Wrightson, T. G., and Ring- 
. M. Hoists for charging blast furnaces, etc. 
February 15. , 
Head, Pt in te & Company, Wrightson, T. G., and Ring- 
uist, J. M. Blast furnaces, etc. 2,274. February 15. 
Head, ee & Company, Wrightson, T. G., and Ring- 
quist, J. M. Means ior manipulating skips or buckets. 
2,2%. February 15. 
2,391. Febriary 17. 


Keller, C._ A. of steel. 
i J. K. Melting-furnaces. 2.420. February 19. 
Williams, E. Fire-brick linings, arches, etc., for furnaces, 
ete. 2,634. February 22. 7% 
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institute of Metals. 


The annual meeting of the Institute of Metals 
was held on Wednesday and Thursday, March 21 
and 22 at Burlington House, Piccadilly, London. 

According to tne Council’s report there were on 
the roll of the Institute on December 31 last 4 
honorary members, 648 ordinary members and 
8 students, making a total of ‘660. This 
total has been arrived at after the removal from 
the register of the names of 18 members of enemy 
nationality, leaving a net increase of 20 during 
the past year. In the autumn of 1916 a cdnference 
was held of the Presidents and _ Secretaries 
of the lron and Steel Institute, the Institution of 
Mining and Metallurgy, the Institution of Mining 
Engineers, and of the Institute of Metals, with a 
view to discussing the possibility of the setting up 
of a joint building for the four societies. The pro- 
posal, approved in principle by the Council, is now 
receiving detailed consideration, and the various 
institutions are arranging not to renew their exist- 
ing leases beyond a short period. The reconstitu- 
tion of the old Corrosion Committee, decided upon 
by the Council in 1916, has been effected during 
the past year. Its members are now appointed as 
to one-half by the Council and as to the other half 
by certain Government Departments, public bodies, 
societies, and institutions interested ia the sub- 
ject of the corrosion of non-ferrous metals. Pro- 
fessor Carpenter has been appointed chairman. 
Following the reconstruction of the Committee there 
was received, through the Department of Scientific 
and Industrial Research, a grant of £325 towards 
expenses for the six months ended September 30, 
1916. The grant was conditional upon the ap- 
pointment of a salaried investigator, who would 
devote his whole time to carrying on the corrosion 
research investigations at the Committee’s Research 
Station in the University of Liverpool. The Com- 
mittee secured the services of Dr. G. D. Bengongh 
as investigator, and appointed Dr. O. F. Hudson, 
of the University of Birmingham, as assistant in- 
vestigator. On indication being received that the 
Department of Scientific and Industrial Research 
would be prepared to increase the grant to £900 
per annum as from October 1, 1917, it was decided 
to transfer the laboratory to the Metallurgical 
Department of the Royal School of Mines. 

A number of papers were read and discussed, 
among them being severa] dealing with the melting 
of metals; some of these are dealt with in this 
issue. 











Non-Ferrous Notes. 

Dutch Metal.—This is the name given to brasses of 
80 to 85 per cent. copper and 15 to 20 per cent. zinc, 
which can be hammered out into very thin leaves. 
The name signifies that this metal is used for Dutch 
metal guilding. oe 

Purifying Alloys.—A method of purifying alloys was 
evolved a few years ago by Bryant & Ivinson, in which 
the metal to be purified is passed, while in the melted 
state, through a sieve, and allowed to fall into a suit- 
able flux. The fine state of division was claimed ‘to 
result in complete purification of the metal or alloy. 
As an example, for the purification of zinc the metal 
is melted and passed through the sieve and allowed to 
drop into a solution of phosphorus in oil and a zinc 
chloride solution, the oil floating on the latter solution. 
Greater freedom from oxide and a very much better 
quality in the brass made from this zinc was claimed. 

White-Brass or Babbitt-Metal’—A method of distin- 
guishing between white brass and Babbitt-metal was 
described by H. PD. Gehret in ‘‘ The Brass World. 
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The Parson’s white-brass in question contained the 
following :—Tin, 68.0 per cent.; zinc,.30.0 per cent. ; 
copper, 2.9 per cent. The Babbitt-metal had the fol- 
lowing composition :—Tin, 92.6 per cent.; antimony, 
5,7 per cent. ; copper. 3.7 per cent. It was found that 
if a drop of strong nitric acid were placed on the 
Babbitt-metal a very dark-coloured ring was imme- 
diately formed around the edge of acid. The treat- 
ment of the Parson’s white brass by the same acid 
caused merely a slight discoloration. 

Annealing of Nickel Silver.—The second part of this 
paper was presented before the Institute of Metals at 
the last meeting by F. C. Thompson, D.Met., B.Se. 
(Sheffield). The Paper dealt with the influence of the 
duration of annealing at a temperature of 800 deg. C. 
on the hardness and ductility of nickel silver with 10 
per cent. of nickel. A period of five hours yields the 
material in its best condition. It is also shown that the 
alloy deoxidised with cupro-manganese is superior to 
one not so treated, and that nickel silver cast from 
clay pots is more ductile than that from plumbago 
crucibles. Dealing with the influence of the rate of 
cooling from the annealing temperature on the proper- 
ties of the nickel silvers; it is shown that both very 
slow and very rapid cooling yield soft, ductile 
material, while air-cooling gives a hard, less ductile 
alloy. 

Tin Pest.—Metallic tin when exposed to a very low 
temperature becomes brittle. Prof. Cohen investi- 
gated the subject and found that all metallic tin is 
subject to decay or disintegration when exposed to a 
vlow temperature and the purer it is, the more readily 
it decays. This decay is, in reality, a crumbling to 
a grey, granular mass. Metallic tin exposed to a low 
temperature will gradually change to the al ic 
or grey form of tin in the shape of powder. Massive 
tin will become granular, and sheet metal may become 
perforated by the formation of the ‘‘ tin-pest.’’ The 
lower the temperature the more rapid is the decay of 
the tin. It should be kept above 18 deg. C., as this 
seems to be the point of transition. The granular, 
grey tin resulting from the decay of white tin is only 
an alotropic form of tin, as it may be changed to the 
white variety by simple melting. When the tin decays 
to the grey powder it increases in volume. The decay 
may be brought/about or hastened by infection. If 
white tin be brought in contact with a trace of the 
grey powder, resulting from the decay of another 
mass, the decay takes place at this point and gradu- 
ally increases in volume. 

White, Non-Corrosive Iron-Nickel-Copper Alloy.—A 
white, non-corrosive and malleable alloy of iron, nickel 
and coppér patented by Clamer may be rolled, drawn, 
or cast in sand. It has a, whitish colour, and can be 
made in the following range of percentages :—Iron, 
30 per cent. to 70 per cent.; nickel, 25 per cent. to 50 
per cent. ; copper, 5 per cent. to 20 per cent. Pure 
copper and iron will alloy in all proportions and form 
a homogeneous mixture; but when carbon is present, 
as it is in steel or cast iron, the two metals do not 
alloy well and bard nodules separate, depending upon 
the quantity of carbon. If, however, carbon is 
present, then the tensile strength of the alloy. is in- 
creased, but the quantity should not exceed 0.2 per 
cent. in order to have the best conditions. A typical 
mixture is :—Iron, 65 per cent.; nickel, 25 per cent. ; 
copper, 10 per cent. ; carbon, 0.2 per cent. The physical 
properties of this were stated by Clamer to _ 
Tensile stréngth. 96,100 lbs. sq. in.; elastic. limit, 
51,750 lbs. sq. in.; elongation in 2 in., 42 per cent. ; 
reduction in area, 53.7 per cent. To make the alloy, 
the metals are melted so that carbon is kept low and 
a small amount of manganese or magnesium added for 
deoxidising purposes. 

LT 


QUERY.—Chrome Bronze.—I should be pleased if 
any reader could give me information concerning 
Chrome Bronze, by Hospitalier; whether it is used in 
casting copper. If so, in what _ proportion?— 
“R. W. W.” 
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Trade Talk, 


Tue offices of the Institute of Metals are now at 36, 
Victoria Street, Westminster, 8.W., 1. ; 

THe offices of the Thermo Electric Ore Reduction 
Corporation, Limited, have been removed to 244, High 
Holborn, London, W.C. . 

Mr. A. E. Owen has purchased the business of 
H. M. Joel & Company, steel and file manufacturers, 
Wellmeadow Works, Sheffield. 

Tae We.iincTon Founpries, Liitep, are being 
wound up voluntarily, with Mr. W. R. Thomas, 59, 
Wind Street, Swansea, as liquidator. 

Messrs. Scuwarte & Hammer, metal merchants and 
agents, 3, East India Avenue, London, E.C., will in 
future trade as Hammer & Company. 

Tuomas Scotr & Company (Lonpon), LiMiTED, iron 
and steel merchants, etc., have removed to 2 and 4, 
Leroy Street, Old Kent Road, London, 8.E. 

Tue Improvep Castrnc Synpicate, LimitTep, is 
being wound up voluntarily, with Mr. T. G. Haward, 
6, Broad Street Place, E.C. 2, as liquidator. 

Mr. Jas. Porteous Scorr, iron warrant ‘broker, 
whose address was formerly 125, Buchanan Street, 
Glasgow, is now to be found at 12, Bute Mansions, 
Glasgow, W. 

A RECEIVING order nas been made in connection with 
the affairs of Mr. A. P. Collins, metal merchant, latel 
earrying on business at New Canal Street, and 116, 
Snow Hill, Birmingham. 

Messrs. NatHAN & ALLEN, the Wardle Engineering 





Company, Limited, and Parmiter, Hope & Sugden,» 


Limited, have removed their London offices to 25, Vic- 
toria Street, London, S.W. 

Firty-rour additional establishments have been de- 
clared controlled establishments. The total number of 
controlled establishments under the Munitions of War 
Acts, 1915 and 1916, is now 4,770. 

Messrs. C. M. Sanpers anp F. M. Sanpers, carry- 
ing on business as metal brokers and agents, at 139, 
Fenchurch Street, London, E.C., under the style of 
Sanders Bros. & Company, have dissolved partnership. 

Tue Grirrry TIRonworxks & ALBION Founpry, 
LimitTeD, are being wound up voluntarily, with Mr. J. 
W. Blackham, 180, Corporation Street, Birmingham, 
as liquidator. 

Messes. Jonn Grirotr & Sons, of the Lancaster 
Works, Barnsley, are installing a 10-cwt. Greaves- 
Etchells electric furnace in their steel foundry. This 
is designed to supplement, not to supersede the crucible 
plant. 

Wru1uM Jonunson & Sons (Leeps), Liwirep, are 
extending the shops and building new offices at their 
Armley Road works. The extension of the works has 
become necessary owing to the increased demand for 
spelter machinery. 

Messrs J, Smarm and J. Munpett, brass founders 
and metal workers, 28-32, Lower Moss Lane, Hulme, 
Manchester. trading as the Knowsley Cast Metal Com- 
pany, have dissolved partnership. 

Essks. J. Frercner, F. H. Fiercuer, and E. 
SHaw, machine tool makers, Green Mount Engineering 
Works, Hanson Lane, Halifax, Arading under the 
style of Fletcher Brothers, have dissolved partnership. 

Arter having been closed down for over a year, the 
Tudhoe Blastfurnaces, Spennymoor, were again put 
into blast last month, the South Durham Steel and 
fron Company, Limited. Stockton, having taken a 
Jease of the works from the Weardale Stéel, Coal and 
Coke Company, Limited. ; 

Ir is proposed that the 100,000 unissued preference 
shares of the Vulcan Foundry, Limited, shall be con- 
verted into ordinary shares, and that £37,086 standing 
to the credit of the revenue reserve be distributed as 
a bonus. The directors will issue 37,086 of the un- 
issued ordinary shares credited as fully paid to the 
holders of the ordinary shares. pro rata. 

It was reported some time ago that the Italian 
Government contemplated appointing a committee in 
London charged with carrying through pig-iron trans- 





actions in this country. Scottish makers and merchants, 
however, protested, with the result that no committee 
is to be nominated, and trade between Italian and 
Scotch houses it to be effected direct. 

THe two partners of James White & Company, 
Canal Foundry, Lambhill, Glasgow, appeared at the 
Glasgow Bankruptcy Court on March 8 for public 
examination under their sequestration. Mr. J. White 
stated that he began business in 1912 with £129 
capital, and cariied on for a period of eighteen 
months, when he assumed Mr. T..Aucott as a partner. 
The statement of affairs showed a deficiency of 
£3,500, which war partly due to the rise in the price 
of materials. The examination was closed. . 

It will be remembered. that in August last the 
debenture holders of the Electro-Flex Steel Company, 
Limited, appointed . receiver and manager and the 
company went into liquidation. ‘The property has since 
then been sold by the receiver to a new company called 
the Tyne Electric Steel Foundries, Limited. Under 
the terms of the sale the debentures in the former 
company will be paid off and reinvested as preference 
shares of equivalent amount in the new company. 


Aw Orper-1n-Councit published last month provides 
that in Defence of the Realm Regulation 41A—which 
lays upon employers the duty of keeping a register 
of all male employés between the ages of eighteen and 
forty-one—the words “ of sixteen years or over ”’ shall 
be substituted for the words “ between the ages of 
eighteen ‘and forty-one *’ wherever they occur, except 
in paragraph (iii) of sub-section (3), where the words 
‘‘ all other male persons of sixteen years.or over” 
shall be substituted for the words ‘‘ male persons not 
being between the ages of eighteen and forty-one.”’ 
The Director-General of Nationa] Service is to be fur- 
nished with a copy of the register if and when 
requifed. 

Estrmmates for 1917-18 in respect of. education, 
science, and art amount to_£21,412,175, a net increase 
on the sum voted for 1916-17 of £764,787. The rise is 
accounted for almost entirely by a new grant of 
£1,000,000 in aid of scientific and industrial research. 
This sum will be paid to the account of the Imperial 
Trust for the encouragement of scientific and indas- 
trial research, and grants will be made by the direc- 
tions of the Privy Council Committee over an agreed 
period to approved trade associations. Provision is 
also made for the distribution by the same committee, 
on the recommendation of the Advisory Council on 
scientific and industrial research, of grants totalling 
£24,000 in aid of investigations carried out by learne:l 
and scientific societies, and £6,000 to students and 
others engaged in research. 

Davio Brown &- Sons (Huppersrrecp), Lourrep, 
are engaged upon very cOnsiderable and important 
extensions at their Park Works, Huddersfield. The 
pressing requirements of the country have naturally 


led to an abnormal increase in demand-for cut gears, 


and as the capacity of the Park Works was taxed to 
its utmost to meet the demand on ordinary commercial 
account in rormal times, the present extensions were 
a vital necessity. They comprise the erection of a new 
machine shop 3508 ft. long by 45 ft. wide by 30 ft. 
high to the crane runway. This building -has been 
finished and mutch of the machinery is installed. The 
floor is served by a 20-ton crane. The equipment 
includes gear cutting machines’ suitable for generating 
gears for transmitting up to 15,000 hp. On 
the one side of the machine shop is a new foundry 
nearing completion, similar in size to the machine shop, 
and castings up to 20 tons in weight will be produced 
On the opposite side of the machine shop a third bay 
of-similar dimensions is in course of building for ser- 
vice as an erecting shop. Immediately across the yard 
and in close proximity to the foundry a new pattern 
shop -is-in course of construction. This, built of ferro- 
concrete throughout, will be a building of three 
storeys. 145 ft. 6 in. by 55 ft. 6 in. by 42 ft. 6 in. 
high. It will thus be seen that when completed the 
extensions will be virtually a-self-contained new -worka, 























MOULDING MACHINES 


OF EVERY DESCRIPTION. 


Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 
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JAMES EVANS & CO. , BRITANNIA WORKS, 
BLACKFRIARS, MANCHESTER. 











Deaths. 


Mr. James Frew, of the late firm of John Frew & 
Company, ironfounders, Hamilton died on March 19 

Tue death is announced of Mr. A. H. Mould, chair- 
man of Alfred H. Mould & Sons, Limited, iron- 
founders, Walsall 

Tue death took place recently of Mr. Joseph Ardron, 
manager of the file department of Sanderson, Bros. & 
Newbould, Limited. 

Tue death took place recently of Mr. M. Morris, 
of J. & M. Morris, Limited, ironfounders, Welshpool, 
at the age of 71 years. 

Tue death has occurred at Crosby Cote, Northaller- 
ton, of Mr. Albert de Lande Long, founder with Mr. 
A. J. Dorman, of the firm of Dorman, Long & Com- 
pany, Limited, Middlesbrough. 

Mr. Georce Pyper, managing director of Lawson, 
Turnbull & Company, Limited, metal merchants, Aber- 
idleen. died on March 11, aged 36 years. He succeeded 
his father as managing director in 1909. 

Mr. Patrick Fraser, of the firm of Douglas Fraser 
& Sons, Limited, engineers, Arbroath, died last month, 
aged 63 years. The deceased was widely known ove 
a large area in Scotland, and was a Justice of the 
Peace. 

Tue death has taken place at Swansea of Mr. F. 8. 
Parker, metal merchant, for many years a __ regular 
attendant at the Swansea Metal Exchange. The 
deceased, who was 66 years of age, had been ill for a 
considerable time. 

Fricut-Lizut. Gorpon DaciisnH, who met with a 
fatal accident while flying last month, was the second 
son of Mr. J. Daglish, of the North-Eastern Marine 
Engineering Company, and was in the employ of that 
firm prior to joining the Army in 1914. 

Mr. R. ALEXANDER, iron merchant, Aberdeen, died 
on the 15th ult., aged 68 years. The deceased 
started business early in life as an iron merchant in 
Broad Street, Aberdeen, but about eighteen years ago 
removed to 129, Park Street, Aberdeen. 

Tue death occurred on March 1, at his residence, 
The Uplands, Selly Hill, of Mr. C. Winn. The de- 
ceased, who in a few days would have completed 
his 88th year, was the head of the firm of Charles 
Winn & Company, engineers, Birmingham. ‘ 
Sir Benjamin Chapman Browne, the well-known engi- 
neer, and chairman cf R. & W. Hawthorn, Leslie & 
€ompany, Limited, engineers and shipbuilders, died at 
Newcastle, on March 1. Sir Benjamin, who was 78, 
was Mayor of Newcastle from’1885 to 1887; and was 
knighted in the Jubilee year. 

Tue death occurred at Lincoln, last month, in his 


80th year, of Col. Edward Snow Mason, an Indian ° 


Mutiny veterax, who joined the Army in 1854. Col. 
Mason was connected with several lic companies, 
was a director of Clayton & Sh worth, ited, 
and up to quite recently on the directorate of Joseph 
Rodgers & Sons, Limited, Sheffield. 

Mr. R. A. Lewts, of Sugley House, Lemington, 
who was manager of the Tyne Hematite Works, 
Lemington, before they were closed down and dis- 
mantled, died recently. Subsequently he was trans- 
ferred to the Newburn Works as private secretary to 
Mr. J. W. Spencer, and also foreign correspondent to 
the. firm. He was 70 years of age. 

Tue death is announced of M. Adrien Badin, presi- 
dent of the Aluminium Francais and deputy-manager 
of the Produits Chimiques d’Alais, at the age of 44 
years. The deceased was exceedingly well known in 
the aluminium industry, and spent his life in develop- 
ing French resources. He also established plants in 
America, Norway, Italy and Russia. 

Seconp Lieutenant C. D. McCourt, London Regi- 
ment, who has been killed in action, was at one time 
ehief chemist to the Morgan Crucible Company, 
Limited, which post he resigned in order to collaborate 
with Professor W. A. Bone on the industrial appli- 
eations of incandescent surface combustion, which re- 
— in the ‘‘ Bonecourt’’ system of surface com- 

ustion. 
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Masor James Forses Jones, managing director of 
Jones & Campbell, Limited, ironfounders, Torwood 
Foundry, Larbert, has died of appendicitis in hos- 
pital in France. He was 37 years of age, and-for a 
jong number of years was an enthusiastic member first 
of the volunteers and latterly of the Territorial Forces. 
At the time of the outbreak of war he held the rank 
of -captain in the local Territorial Battalion of the 
Argyll and Sutherland Highlanders... He went to 
France in April, 1915, and was mentioned in de- 
spatches in January, 1916. 

Tue death has occurred at Grangethorpe, Rusholme, 
Manchester, of Mr. H. H. Smith-Carington, at the age 
of 66 years. The deceased, after training as an en- 
gineer, was appointed assistant secretary to Sir Joseph 
Whitworth & Company, Limited, in 1874, and fou 
years later became secretary to the company, being made 
a director in 1887. On the amalgamation of his com- 
pany with the Elswick works of Sir W. G. Armstrong 
& Company, he became a director of the joint concerns. 

Tue death is announced of Mr. C. H. Treglown, of 
Birmingham, at the age of 81. A Cornishman by 
birth, he «began life in the engine shops of the old 
West Cornwall Railway, and afterwards entered the 
employ of the Midland Railway Company at Derby. 
In 1860 he returned to. Cornwall in a consulting 
capacity to a number of Cornish tin mines, and in 
1874 he went to Birmingham to take a position with 
the firm of Messrs. Tangye Brothers. 

Mr. James Forrest, who has had a life-long con- 
nection with the Institution of Civil Engineers, has died 
at the advanced age of 91 years. He first became con- 
nected with the Institution in 1842 through Mr. Charles 
Manby, the then secretary, under whom he received his 
professional training, and when the latter retired Mr. 
Forrest became acting secretary, and afterwards secre- 
try, a post he continued to fill till 1896, when through 
ill-health he had to retire, and was appointed hon. 
secretary. . 

Mr. H. H. Murray died recently at his residence, 
Hastings Lodge, Hartlepool, at the age of 76 years. He 
was for over 60 years associated with the Richardsoa 
family. Mr Murray commenced his business careey in 
1854 in the fitting shop of the late Mr. Thos, Richard- 
son, father of the late Sir Thos. Richardson,. and 
founder of the engineering firm of Thos. Richardson & 
Sons. He was in the engineering works of that firm 
for over 40 years, and continued his services as secre- 
tary to- Richardsous, Westgarth & Company, Limite. 
Some years ago he relinquished the secretarial work. 

Cor. F. W. Tannett WaLkKER died last month, at 
Leeds, at the age of 56. A little over a year ago he 
was gazetted temporary Lieut.-Colonel in the Royal 
Engineers (Regulars), and went to France. he 
younger of the two sons of. the late Mr 
Benjamin Walker, one of the founders of the engineer 
ing firm of Messrs. Tannett, Walker & Company, of 
Hunslet, Col. Walker and his brother, on the death of 
their father, became sole owners of the business. Some 
years ago it was turned into a limited liability com- 
pany. The concern ‘had a chequered career, and in the 
spring of 1913 the works were closed. 


}——_______________________ 
Legal. 


Delta Metal Company v. Meier- Mattes. 

Tue Dexta Mera, Company, Limitrep, applied in the 
Chancery Division recently for an injunction to restrain 
C. Meier-Mattes & Company, from in any manner re- 
presenting that they were the agents for, or otherwise 
connected with, the ‘plaintifis, by misstating the name 
of any foreign company for whom they acted. The 
defendants were the London agents of the Delta Com- 





pany, Schweizerische Prazisionsschraubenfabrik, and 
altered the title of the Delta Company, Switzerland, 
to the Swiss Delta Company. The plaintiffs desired the 
defendants to use the full name of the Swiss company, 
and terms were arranged upon this basis. 
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Air Washers 
CLEAN AIR 


Air Compressors 


These Washers ensure clean 
valves and cylinders and the 
elimination of grit troubles 
and their attendant expenses. 


See Publication No. 1013 K. 
Davipson «Co., Lp. 


Sirocco Works, 


BELFAST. 




















——“BRITANNIA” 
" JAR RAM MOULDING 
MACHINE 


(Daimler and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 


Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 
London Agents: MURPHY, STEDMAN & OO., 180, GRAY’S INN ROAD, W.C. 















































New Companies. 





Vv. Goulding & Company, Limited.—Capital £5,000 
im £1 shares, to carry on the business of metal manu- 
tacturers 

A. T. Evans & Company, Limited.—Capital £5,000, 
in £1 shares, to carry on ‘the business of metal manu- 
facturers. 

Appliances, Limited.—Capital £1,000 in-£1 shares, 
to carry on the business of engineers, brass and iron- 
founders, etc. 

Renshaw Engineering 
£5,000 in £1 shares. 
Road, Battersea, 8.W. 

British Marine Engineering Company, Limited. — 
Capital £30,000 in £1 shares. Registered office :—71, 
Finsbury Pavement, E.C. 

Wright’s Havelock Foundry Company, Limited.—- 
Capital £6,000 in £1 shares. Registered _ office :— 
Havelock Street, Leicester. 

Southport Engineering Company, Limited.—Capital 
£6,000 in £1 shares. Registered office :—Halsalls 
Yard, King Street, Southport. 

Midland Refractories Company, Limited. — Capital 
£15,000 in £1 shares. Registered offices :-—-Bull Bridge 
Brick Works, Ambergate, Derby. - 

James Phillips & Company, Limited.—Capital 
£10,000 in £1 shares, to carry on the business of 
founders. Registered office: 65, Long Acre. 

E. Reader & Sons, Limited.—Capital £20,000 in £1 
shares, to take over the Phenix Works, Nottingham, 
and to carry on the business of engineers, ete. 

Selas-Turner Company, Limited.—Capital, £20,000 in 
£1 shares, to carry on the business of engineers. Regis- 
tered office: Priory House, Priory Strect, Coventry. 

T. & R. Lees, Limited. — Capital £50,000, in £1 
shares, to carry on the business of engineers. Regis- 
tered office :—Park Ironworks, Hollinwood, Oldham. 

Grondal, Kjellin & Company (1917), Limited.—Capi- 
tal £11,001 in 2s. shares, to carry on the business of 
a Registered office :—20, Abchurch Lane, 

Don Steel and Tool Company, Limited.—Capital 
£1,000 in £1 shares. The first director is A. T.: 
a Registered office :—73, Bridge Street, Shef- 
held. 

Minchin Engineering Company, Limited.—Capital 
£1,000 in £1 shares. A. Minchin is the first director. 
Registered office: 39, Penrhyn Road, Kingston-on- 
Thames. 

Lancaster & Company (Manchester), Limited.— 
Capital £10,000 in £1 shares, to carry on the business 
ef engineers. Registered office: 27, Corporation Street, 
Manchester. 

Gouk & Nisbet, Limited. — Capital, £5,000, in £1 
shares, to carry on the business of shipbuilders and 
engineers. Registered office:—142, North Woodside 
Road, Glasgow. 

J. Hackleton, Limited.—Capital £3,000 in £1 shares, 
to take over the business of a manufacturer of stamped 
brassfoundry carried on at 21, Seymour Street, Belgrave 

, Birmingham, as J. Hackleton. 

Varley’s Narki Metals, Limited.—Capital £1,000 in 
£1 shares, to take over from G. P. Varley, of St. 
Helens. the benefit. of certain patents for the manufac- 
ture of Narki metal. G. P. Varley first sole govern- 
ing director. Registered office: Atlas Street, St. 
Helens, Lancashire. 

Samuel Rubery & Son, Limited.—Capital £10,000 in 
£1 shares, to take over the business of iron and steel 
merchants, carried on as Samuel Rubery & Son, at 
Blockall, Darlaston. 

Walter Steuart & Company, Limited. — Capital 
£5,000 in £1 shares, to carry on the business of iron 
and steel merchants. Registered office :—113, West 
Regent Street, Glasgow. 

Jos. Storey & Company (Metals), Limited. — Capital 
£4,000, in £1 shares to take over the business formerly 
¢earried on by J. 8S. Abram and W. J. Abram. Regis- 
me office:—4, Post Office Chambers, Newcastle-on- 

ne. 


Works, Limited.—Capital 
Registered office: 27, Chatham 
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Thomas Shore & Sons, Limited.—Capital £18,000 in 
£1 shares, to take over the business of engineers and 
ironfounders carried on by J., ‘T., W., and A. Shore, at 
Etruria, Stoke-on-Trent, as Thomas Shore & Sons. 
Registered office:—Salem Street, Etruria. 

Firth-Brearley Stainless Steel Syndicate, Limited.— 
Capital £30,000 in £1 shares (15,000 “ A ’’ and 15,000 
“*B ’’), to carry on the business of steel, file, saw, and 
edge tool manufacturers, etc. The first directors are 
i. Best, J. W. Fawcett, H. Brearley, and J.-Maddocks. 
The two first-named are nominated by Thomas Firth 
& Sons, Limited, to represent the ‘‘A”’ shareholders 
and the two last-named to represent the “ B” share- 
holders. 








Personal. 





Mg. Hans Renoutp, of Hans Renold, Limited, has 
been made a J.P. for Manchester. 

Tue late Mr. William Barraclough, of the Union 
Foundry, Barnsley, left £5,110 gross. 

Tuer late Mr. J. Pritchett, retired engineer, of the 
Denton Ironworks, Carlisle, left estate valued at £41,545. 

Mr. A. CircHorn has been nominated as president 
of the Institution of Engineers and Shipbuilders in 
Scotiand. 

Mr. F. J. Learners, Mr. R. Strachan, and Mr. W. 
Valder have been elected managing directors of Wm. 
Cory & Son, Limited. 

Tue gross value of the estate of the late’ Mr. 
W. W. Lupton, formerly managing director of Joshua 
Buckton & Company, Limited, is £90,484. 

THE gross value of the estate of the late Sir Samuel 
W. Royse, of Sir 8S. W. Royse & Company, Limited, 
metal and mineral merchants, Manchester, is £45,791. 

Tue late Mr. A.. K. McCosh, managing director 
of William Baird & Company, Limited, left personal 
property in the United Kingdom of the value of 
£818,546. 

Mr. W. Mosses, general secretary of the Pattern- 
makers’ Society, has been appointed Director of the 
Labour Enlistments Department of the Ministry of 
Munitions. 

LreuTenant-Cotone.. H. D. Grirritus, Monmouth- 
shire Regiment, mentioned for distinguished services, 
carried on the business of an iron merchant at Griffiths- 
town before the war. ; 

Tue gross value of the estate of the late Mr. James 
Stirling, formerly locomotive engineer of the South. 
Eastern Railway Company and the Glasgow and South- 
Western Railway, is £22,982. 

Tae Minister or Lavovr has appointed the following 
additional members to the committee which has 
recently been set up in concurrence with the Ministry 
of Munitions and the Directer-General of National Ser 
vice to advise and assist in .connection with the substi- 
tution and -réeinforcement of labour :—Admiral Sir 
Francis Bridgeman, G.C.B.,-G.C.V.O., Mr. James P. 
Hinchliffe, and Mr. Herbert Lockwood. 

Mr. Epcar Jones, MP., has been appointed by 
the Minister of Munitions as Controller of the Priority 
Department. A new Priority Advisory Committee, 
under the chairmanship of Mr. J. Wormald, consisting 
of Mr. Kenneth Chance, Mr. Alexander Walker, and 
Mr. Henry Woodall, has been appointed to advise the 
Controller and the Minister as to the effect of any 
restrictive orders of the Ministry of Munitions upon 
trade, with a view to causing the minimum of hard- 
ship. 

Dr. W. Ripper has. been appointed Vice-Chancellor 
of the University of Sheffield, in - succession to“ the 
Right Hon. H. A. Fisher, Minister of Education. 
Professor Ripper is D. Eng.; a member of the Institu- 
tion of Civil Engineers, member of the Institution of 
Mechanical Engineers, and honorary member of the 
Midland: Institution of Civil, Mining, and Mechanical 
Fingineers. Mr. Douglas Vickers, who succeeds Colonel 
Herbert Hughes as treasurer of the University, is 
managing director of Vickers, Limited. 
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Telegrams: “Durrans, Penistone.” Telephone: 721, Penistone 


Established 1863. “4 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sisi. | 
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Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail«, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 
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These Machinés are invaluable for a Foundry, doing a larger amount of work ofa. 
——- quality, in a much shorter time than can be done by hand, without skil 
abour., 
The following testimonial explains itself :— g 
“ Dear Sits,—\We have been usipg your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tors in weight. ; 
Yours faithfully, THE BRIGHTSIDE FOUN DRY & ENGINEERING CO., LD. 




















MONTHLY PRICE LIST. 
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The undermentioned prices, unless otherwise specified, are those obtaining at the commencement of 


CONTROL PRICES. 


These maximum prices of iron, steel 
and coke were fixed by the Government 
until June 30, 1916, and thereafter until 
further notice. Makers may sell for 
delivery after June 30, on the wunder- 
standing that the fixed maximum prices 
ruling on the lst day of any month during 
the period of the contract will apply to 
all deliveries made during that month. 
This intimation must not be taken to 
authorise any sale or purchase or other 
dealing prohibited under the Defence of 
the Realm Regulations 


Pig-Iron. 
West Coast hematite, mixed £ s. d. 

Nos., 1, 2and3. 6 7 6 
Special under 0.03 P. «& Ss. 615 6 

» 0.02 ” ir a wl 
East Coast hematite, mixed 

Nos.1,2and3 .. ~~ & 2-6 
Special under 0,04 P. 4 8. 67 6 
Special under 0.03 P & 615 6 

» O02 ww one Ss 
Scotch hematite, mixed Nos. 

1, 2and 3. ‘ : os 6 2-6 
Special under 0. 03 P. & Ss. oc: tae, & 
be i hematite, mixed 7 1, 

and 3 ” “a oe 
heoctet under 0. 03 P. & 8. 615 6 
» C82 « «a 2 8.8 
Lincolnshire, basic or foundry ee 412 6 
Cleveland, No.1 .. as i Sa 
és other grades 476 
Northamptonshire, forge .. smi - 8.6 
= fdy. numbers 89/0 94/0 
Derbyshire, forge .. -- 410 0 
foundry numbers 92/6 96/6 
Derby & Notts. basic. oo 417 6 
Leicestershire & Notts., forge +» 410 0 
» * foundry nos. 92/6 96/6 
North Staffs, forge . 415 
o » foundry 417 
~y basic. 417 
South Staffordshire— 
Part mine forge .. 415 
- foundry we 417 
Common Staffordshire 410 
All mine forge .. 5 15 
» foundry 6 0 
Warm air forge 7 5 
» foundry 715 

Lord Dudley’s silicon 8 7 

Cold blast ‘ 9 2 
Scotch foundry and forge— ‘ 

Nos. 3, 4, and Fan ades 

of Monkland, aimellington, 

Eglinton, 4 P 514 0° 
Nos. $6 $ and lower grades of 

all other brands ° 515.6 

a 1 aalty In all cases to be 68. pe 

ton above these prices. 


“22 ton net, f.0.t. makers’ works. 
ers. Com. 14% 


The he ri ‘pune - 
mum prices for 

steel have been fixed as elow wit 
Finished bars, i499 Tung. 2s. 10d. 
Finished bars, 18% Tung. 3s. 10d. 


Per tb. basis, Extras as per authorised 
list. ‘These prices are net ed buyers’ 
w7The fixed prices for scrap which 

ust 
) a returned to a makers” works a as 
Milings and Tunings ae « 5d 


6d 
Both per Bb “mot delivered steel makers 


@eoocoooaeo aac 


the current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel ses ay . 
8. 


Ferro op ot Se carbon. Basis 
60%, scale per unit ~~ ton — 


i% % carbon. Basis 

60% cual, i0s. oa unit Per ton 

Ferro-chrome: §$ refined, 
guaranteed um 2% carbon 
broken to small pieces for use in 
a quality crucible steels. Basis 

60%, scale 32s. 

Ferro-vanadium : 33/40% Va., » per 
Ib. of Va. contained in the y 
Fuse iets 3 45/50%. Basis 50%, 

F a F = mn 30% oo iy 
erro- um : fo, per 
carboniless. . 


Ferro-molybdenum ; 70/80% Mo. 

per pound of Mo. contained . —_ 
Ferro-phosphorus : eee Per ton _— 
Ferro-tungsten: 75% to 80% pe 

lb. of metallic tungsten contained — 
*Ferro-manganese vag pe — 


export 
* F.o.b. Liverpool. | 





Non-Ferrous Metals. 


Seppe. 
s. d. £ 8. d 
Standard, Cash 186 0 0 13610 O 
Three months 213510 0 136 0 0 
Electrolytic .151 0 0.147 0 0 
ugh ons fe 
Best selected ~ —_ 
n. 
Standard, Cash .215 10 0 215 15 0 
on ee months 215 10 21515 O 
English Ingots _ 223 0 0 
ars ‘ — — 
Refined on as 
Spelter. 
paarionn os .. 55 0°0 52 0 O 
tp IRE Sem SE a 
British ts cw = — 
Lead. 
Soft Foreign .. -. 3010 0 2910 0 
English mt ¥ _ Nom 
Antimony. 
Regulus ot hs — 8 0 0 
nium. 


Alumi 
Virgin Metal 98/99% 
per ton — 
Phosphor Bronze. 
Ingots. 
Alloy No. I. or u 
Iil., orv. . 
VI. or VII. 
Wie > “as 


g 
co 
oY 
i=) 


PEtd dl 


XI. ee a ce 
Cast Strips and Ingots. . 
CASTING 


o 
Sf 
~ 
‘cS 


DEtttl 


XI. 
No. VIL., Chill, mbes ie 
Delivery 26 ‘Cwt. free to an 


10 per cent. Bho Copper" Pp 


dhe . 35/- above 


15 A. cent. Phosphor Comer «» 40/- above 
Phios hor Tin (5 per cent.) -. £23 above 
(Phosphie b ze price lied b 
r-bronze prices su 
CLIFFORD son n 
FAZE-EY STREET Mastte, BIRMINGHAM) 


*Chromium Gietalli 
98/99% purity, oor ‘gi 


In cubes, 98/99%"5 wale = ton ro 


| Tin 
U. 


Nickel Silver. 
per lb. 
Ingots for raising é 
Ingots for Spoons and Forks . Sa 
» rolled to spoon size i 
sten peewnt Powder. 


*Tung! 
96/98% pale, per lb. —_ 


*Molybdenum Metal. 
96/98% purity.. per lb. — 
nian Metal. 
«. per lb. 7 
Quicksilver. 
75 Ib. bottle 


* Net, Delivered | Sheffield Works, 


97% purity 





Scrap Iron and Steel. 


Cleveland. 
8s. d. s.d 
Steel —.' heavy melting. 105 0 = 
Tron cast (cw pola 
metal) oe - 90 0 9 0 
London (f.0.b.). 
wey steel Re ig 5 100 0 
Ligh ee ee a 55 0 
Heavy cast . ‘2 a 8 0 
Control Daten: 
Heavy Steel Melting Scrap 105 0 125 0 
Turnings and Borings ; - 50 0 
Wrought Iron Scrap ‘ "105 0 125. 6 


Per ton delivered Buyers’ Works, 





Non-Ferrous Scrap. 


London merchants quote the followin 
prices for scrap metal, delivered London, an 
subject to market fluctuations :— 

A. Joseph. 
Hy. Electrolytic © Se site teg 

y- ic Copper Scrap = 
Hy. Selected Scrap Brass -» 9-0 
Hy. Tinned ined Copper Wire .. ks — 
Best Selected Gunmetal cone +ei8e 0 
Re-melted Ingot Lead ot -- 


0 
0 





Stocks. 
Metals. 
Copper, Europe and 
oat 


London, Holland, 
A. and afloat “3 a - 





Coke. 
Middlesbrough. 
- 


Gas Coke ae he +. $1 
Giasgow. 
Foundry Coke ee oo == 4 6 
Furnace Coke ee ge ere _— 
Gas Coke T me ohn 


London. 


Welsh or Durham Foundry, 
a London Stations in 
truck od -- 45 6 & O 
Ditto, Birmingham 
Stations .. .. .. 44 0 48, 0 
Yorkshire, d/d London 
Stations, in truck .. -. 42 6 _ 
Ditto, d/d Birmingham 
Stations .. oe -- 389 6 


aja” 





CONTROL PRICES OF COKE. 
8. 

Durham and Northumberland 
blast furnace yi ~ 

- foundry ... “s as 
South Yorkshire, West Yorkshire, 
Staffordshire and 

Midland Counties blas t furnace 25 8 
South Wales b ag end -. , 30 s 


foundry eo se 
Au per ton. net. f.0.t. ovens. 











hy 




















SITUATIONS VACANT AND WANTED. 





OUNDRY FOREMAN desires Situation; experi- 
enced “in loam, dry, and green sand; machine 


moulding and repetition work.—Box 868, Offices of 


the Foundry T'rade Jovrnal, 165, Strand, London, 
W.C. 





4TEEL Foundry Foreman desires SITUATION : 
' experienced in loam, dry, and green sand; good 
organiser, and well up in modern foundry practice.— 
Address, Box 870, Offices of the Foundry Trade Journal, 


165, Strand, London, W.C. 

RASS. FOUNDING.—Works Manager wanted, 6 
B o'clock man, having thorough practical and up- 
to-date-knowledge of brassfounding, heavy and light, 
brass finishing, light engineering, and coppersmith 
work; also modern workshop management.—Apply, 
stating age, experience, salary wanted and when dis- 
engaged to “ Brass,’ Wut1aAm Portzous & Company, 
Advertising Agents, Glasgow. 





DVERTISER Wishes to hear from Firm requiring 

Foundry or Works Manager (ineligible) of very 
wide and varied experience. General engineers, 
ete. (light and heavy); modern methods; repetition 
work ; sound organiser.—Full particulars, in confi- 
dence, to L2, Foundry Trade Journal, 165, Strand, 
London W.C. 


YOUNDRY MANAGER, age 44, at present hold- 
ing responsible position in the Colonies, is will- 
ing to return to England to take up a similar position, 
or to assist in munition work. Used to the production 
of heavy castings, to varied specifications, and to shops 
employing 80 to 100 moulders, etc. Expert in mould- 
ing machine work, and in reclaiming sands, etc.— Ad- 
dress Box 876, Offices of the Foundry Trade Journal, 
165, Strand, London, W.C. 





EQUIRED, MANAGER for Steel Foundry in South 

of England, must have good knowledge of 
chemistry, and be thoroughly conversant with latest 
foundry practice. Liberal salary to first-class man.— 








Write Box 8463, c/o A. J. Witson & Co., Lrp., 154, 
Clerkenwe!l Road, London, E.C, 1. 

FOR SALE AND WANTED. 
re and BLOWERS.—Engine-driven. Roots’ 


Blower, No. 5, 135 in. discharge; Engine-driven 
Fan, 34 in. by 144 in. discharge ;-Belt-driven Fan, 18 
in. discharge; splendid ditto, 9 in. discharge; Belt- 
driven Roots’ Blower, 5 in. discharge.—Wuyte, John 
Street, Greenock. 





URPLUS PLANTI\FOR DISPOSAL.—One Mum- 
ford Plain Jolt Ram Moulding Machine, 8-in. 
Cylinder, new condition. One Three-ton Tropenas 
Converter Shell with Standards. Two Eight-ton Steel 
Ladles. Three heavy double-ended Emery Grinders.— 
Tue Nartionat Sree, Founpry (1914), Limrrep, Leven, 
Fife. 





OR SALE.—24-in,. Invincible Sand Mixer, capacity 

3 tons per hour, for grinding, mixing and screening 

foundry sands, at lowest cost per ton.—Apply 
HALL, 26, Paradise Square, Sheffield. 


THE FOUNDRY TRADE JOURNAL. 


FOR SALE AND WANTED.—con . 





1 IN. Roots’ Blower, by Dempster, driven direct 
by horizontal steam engine; 8-in. ditto, by 
Thwaites, with vertical engine, self-contained; low 
price; immediate delivery—Witt1ams & Sons, South 
Bermondsey Railway Station, London, S.E. 
-~TON STEEL. METAL LADLE, 8 ft. 6 in. dia., 


2 1 8 ft. deep, firebrick lining, lifting shackles, etc., 
on portable railway, truck 4 ft. 84 in. gauge, spare ladle 
and chains.—Ricuarp Sizer, Lrp., Cornwall Street, 
Wilmington. Hull. 








— LET, Smiths’ and Fitters’ WORKSHOP, with 

Plant, including Acetylene Welding Appliance, 
Gas Engine, etc., situated at Hackney.—Write E. Hrct, 
59, Ashstead Road, Upper Clapton, London, N.E. 





TURTEVANT 99 Steel Plate Full Housing FAN, 

delivery 12,000 cubic feet of air per minute, complete 

with 5 by 5 Vertical Double-acting Engine, also Draw- 

through Heater, etc., suitable for timber drying or heating 

workshops, equal to new.—Frecpinc & Ptart, Lap., 
Gloucester. 


—_— 


F. L. 
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For Workshop and Warehouse 
Write for Details. 


PTT TITITTL lalate 


SOC TTT TTT 


HUNT & Co.. 


FURNISHERS 


56, 58, 60, CHAPEL STREET, 
SALFORD, MANCHESTER. 
eo rTM ULLLU LALLA 


SANKEY 


Joseph Sankey & Sons, Ltd., 
Hadley Castle Works, WELLINGTON, Shropshire. 
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PLUMBAGO—CRUCIBLES. 3 Bs 


William OLSEN, 
Cogan Street, HULL. 











FOUNDRY MATERIALS 
AND REQUISITES. 





Parting Powder. 
USA 3210) XOM 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS, 


~— 














GLUTRIN—CORE GUM. 











ou! 

for chemical > nd  suetallurgical 
processes. lst of se ctions and 
prices on application to 


CHAS. = LTD. 


FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
Best Quality. 








LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, CAN ALSO “ “93 iinet: 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, Kindly meer onda when enquiring 





























WHITTAKER’S IMPROVED MOULDING MACHINE | 


By which Wheels or Pulleys of any description or size 
from 8 inches to upwards of 20 ft. diameter can be made, 




















THE MOST COMPLETE AND EFFICIENT | 
MACHINE HITHERTO INTRODUCED TO | 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical q 
Teeth Supplied to Consumers. 





eer OW ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON a: OLDHAM. 
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¥ NAME, 


Alldays & Onions, Ltd. 
Anglo- Mexican Petroleum Co., Ltd. 


Baldwin (Aston) Ltd., J. & W. .. 
KA o., Ltd, .. se 
radiey, T. & I. & Sons, Ltd. 
Britannia Foundry Co. .. 
British Binderit Co., Ltd. 
British Thermit, Co., Ltd. 
Hockley & T. & Sons 
uckley & Taylor, Ltd. 


Cumming, William & Co., Ltd. ai 
Davidson & Co., Ltd. .. oa oo 
Davies, T. & Son er ae we 
s, Jas. & Sons os 
Dyson, 5.& J. ‘ a oe 


Evans, J. & Co. 
Everitt & Co. 


Fyfe, J. B., & Co. .. 


Gibbons, James 

Glasgow Patent Moulders Blacking Co. 
Goldendale Iron Co., Ltd. . 

Hall, John & Co. (Stourbridge), Ltd. 
Hedley eg & = ~ Ltd, 
Hislop, RB. &G. .. ‘ 

Hunt F. L, & Co, . 


i King Bros. (Stourbridge), Ltd... 


Lawson Walton & Co. 0 
Lowood, J. Grayson, & Co., Ltd. 


Macdonald, John, Ltd. .. oe 
Mansergh, T, E. .. a ‘ 
Metalline amg 7! * 

McNeil, Chas., 

Monometer Manatccturing Co. ‘e  Ltd., 
Naish & Croft 

Olsen, William 

Phillips, J. W. & C. J. 

Portway, Chas. & Son 


Samuelson & Co., Ltd. . 
Sankey, Joseph & — Ltd, 
Stewart, D. & Co., 


Spermolin Core Co... 


Thermit Ltd. 
Tilghman’s Patent ‘Sand Blast. Co., Lta. 
Thwaites Bros., L oo oo oe 


Universal Machinery Corporation, Ltd. 
Universal System of Machine ae 
and Machinery Co., Ltd. ° 


Walker, I, & I. -~ ee ee ee 
Walco, Ltd. . oo oo 
Whittaker, Ww. & Sons, Ltd. vs 
Wilkinson, Thos. & Co., Ltd. 

Williams, J. (Birmingham Sand), Ltd. 





ADDRESS. 
..| Birming’ 

j Finches sCouri, Finsbury Pavement, E.C. 
ig ome. a Bea a = ee om * 
..| Petershill Road. nae oe os pa! 
.-| Darlaston ve oe ee o 

.| Coven 


..| Wharf d, Wandsworth, S.W. on 
..| 49 &51 The Albany, Liverpool. oe 

.| Huddersfield 

Castle Iron Works, Oldham 


..| Maryhill, Giasgow .. eo 
..| Belfast .. 

..| West Gorton, Henshester 
..| Penistone, nr. Sheffield .. 
.| Stannington, nr. Sheffield .. 


..| Mancheste: es - 
., 40, Chapel "Street, Liverpool - oe 
.| Shipley, Yorks ee ° 

Wolverhampton 


..| 26, Fleming St., Port Dundas, Glasgow 
oi Tunstall, Stoke-on-Trent .. 

..| Fire Clay Works, ae - 

..| 21, Church Street, Sheffield 

--| Paisley 

--| 56, 58, %0 Chapel St, Salford, Manchester, 
.| Stourbridge 


-+| 2, St. Nicholas Bldgs, Nowoastie- -on- n-Tyne 


Deepcar, nr. Sheffield ee ° 
--| Watt ey Maryhill, Glasgow. oe 
-| Wheath ll Charcoal Works, Saltord og 


**} 112, Bath Street, Glasgow 


..| Kinning Park, Glasgow “| McNeil, Glasgow .. .. y. 
.| Whitehouse St., Aston, Birmingham ket a — 
..| 150, Alma Street, Birmingham .. “ rid fe 
..| Cogan Street, Hull . ..| Wm, Olsen, Hull .. ..| Nat, 1184 
_.} 23, Cohen Hill, E. C. ..| Colloquial, London -| 10112 Central 
.| Hals ssex “ ..| Portway, Halstead --| 10 Halstead 
..| Banbury ..| Samuelson, Danbury ..| 17 Banbury 
ee Hadley. Sal _.| Sankey, Hadley : son 
.| London S0l0P on Wi Works, ‘Glasgow ..| Stewart, aGaaew 71 P.O. Eetigtoe & 
m (N. 
.| Spermolin, Halifax .. ..| Halifax oe ee oe ot @) 
...| 675, Commercial Road E.. ..| Pulmen, Step, London .. .| East 4157 
.| Broadheath, nr. Manchester .| Tilghmans, Altrincham .. 14 


::| Bradford 


.»| 326, Old Street, diitieds E. me + 
97, Queen Victoria Street, London. E. C] 


..| Botherham 

..| 58, Newton Street, Birmingham 
A Oldham . 

ay Middlesbrough — 

..| Birmingham .. 





.| “Splinters” Birmiugham, 
lasgow .. ee 


..| Thermetal, Liverpool 
* | Engines, Oldham * 5 
.| Prndeuce, Glasgow 
* | Tuyere, Manchester 
*"| Dyson, Stannington 


_| Adhesive, Glasgow 


id Thwaites, Bradford 


rei Walco, Birmingham 


""| Blacking, Mid 





TELEGRAPHIC ADDRESS. 


Alldays, Birmingham 
Mexproduct, Ave, London 


Bra’ Be 

B , Darlaston 

Steven Coventry . 
Bindercomp, Wands., London.. 


Broadbent 


Sirocco, Belfast 

, Penistone 
Ladles, Manchester 
Persistent, Liverpool 
Brick, ee. 


Moulders, Glas: 4 
Goldendale, Tunstall, Staffs ap 


Hall, Stourbridge .. 
Morod, Sheffield 
Gas, Paisley.. 


KingBros., Stourbridge 


Lowood, nr. Sheffield 
“Compressor, Glasgow."’ 


Boolcraft, London ea oa 
Machimould, Loudon, 


Whittakers E eers, Oldtam 


adesbro’ 


..| 28 Victoria 
.| City 2704 
..| 254-5 East, 





TELEPHONE WO, 


1% r 
“| 21 Penistone 


..| 2297 

_| 1184 Central (3 
lines) 

.| 538 Shipley 


.| 55 Stourbridge 
_.| 4818 
.| 381 Paisley 


.| 18 Stocksbridge 

.| 61 Maryhill (N) 

..| 201¥2 Douglas 
rs 


..| $456 & 3460. Brdf’d. 


$763 London Wall, 
y 


*.| 2243 Cit 


Central 3305 
83 
419 














CHALLENGE 





The Monometer Mfg. Co., Ltd., challenge any design of manufacture of furnaces, either fired by creosote oil, crude oil, 
tar oil, etc, coal gas, producer gas, blue gas, petrol gas, or coke for the melting of cupro-nickel, 
copper, brass, gunmetal, Admiralty metals, aluminium, white metals, lead, tin and antimoniat 
alloys, and all soft metals, also turnings and borings, etc., of these metals ; 
rove that the Monometer system is GREATER IN EFFICIENCY, output and economy and lower in upkeep than ~ 
ty OTHER SYSTEM at present on the market, and they will place at the disposal of any philanthropic institution £100 if 
ey FAIL in ALL-ROUND EFFICIENCY over any furnaces. 





THERE 1S NO SUBSTITUTE FOR MONOMETER FURNACES. 





MONOMETER MFG. CO.. LTD 


Edited by I. H. HALL, Managing Director. 


ENGINEERS AND 
as IRONFOUNDERS, 


and are prepared to carry out ye to 


ASTON. BIRMINGHAM. 
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Is your MELTING FURNACE | 

‘| producing the BEST RESULTS— 

_ | Good CLEAN METAL with 

_ | ECONOMIC FUEL CONSUMPTION? 


ALLDAYS 
“ EMPIRE ” 
OIL FIRED 
E * CRUCIBLE 
* TILTING 

FURNACE 


(PATENT No. 16394—15) 
is the embodiment of the most up-to-date improvements, the result of 
many years’ experience and experimental work in METAL MELTING. 














By means of the Patent Vertical Line Gear, the spout remains in 
the same vertical alignment when tilted as when stationary. 


The Burner is placed at the top of the Furnace, and is not interfered 
j with by metal split in the event of the crucible breaking. 





WE MAKE ALL KINDS OF FOUNDRY EQUIPMENT. 
SEND US YOUR ENQUIRIES. 


ALLDAYS & ONIONS trcnctans CO., LTD., 


DEPARTMENT “B,” BIRMINGHAM. 
a) And at 58, HOLBORN VIADUCT, LONDON, E.C. 1. 






























































FOUNDRY 
CUPOLAS, 
LADLES, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


Are the Specialities of 


T. DAVIES & SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 
































MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 





London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray’s Inti Road, London, W.C. 
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FOUNDRY MOULDING MACHINES 


For INTRICATE and SIMPLE CASTINGS 
For Great Britain; Send Biue Prints or Sample Castings. 


The UNIVERSAL SYSTEM ot MACHINE MOULDING 





and MACHINERY COMPANY, LIMITED, 
97, QUEEN VICTORIA STREET, LONDON, E.C. 


Tele. Ad.: Machimould, London. (Over 5,000 Machines now running.) : Telephone: City 2243. 





For Allied and Neutral Countries: 
Etablissements PH. BONVILLAIN & E. RONCERAY, PARIS. 











GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEBL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 


Telegrams: “LOWOOD, DEEPCAR.” 























eae GIBBONS 


Coie? . 1 § |Wrot Iron Divisions 
“e | fine and Gates 


1 ron 
| 
} 














| WORKASHOPS, CLOAK ROOMS, 
HH STORES, WAREHOUSES, Etc. 



































| Hy 
HY lt 






































‘ne li JAMES GIBBONS, 
ag st. John’s works, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Row. 


Sate 














WOOD WOOL ROPE 


FOR CORE MAKING. ALL SIZES from + to 1% in. DIAMETER. 


HM. = J. & W. B ALDWIN (Aston), Ltd. TEL Ernst is :, 


SALFORD STREET, ASTON, BIRMINGHAM. Manufacturers. 








DD) W FOR PACKING AND 
W 0 O O O L FILTERING PURPOSES. 




















Bea ay 











THE FOUNDRY TRADE JOURNAL. 229 


ANALYSES | T.E. MANSERGH. 


and MICROGRAPHS 








EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 





— SPECIALISTS — 


Consulting IN FOUNDRY WORK. 
Metallurgistse 


and Laboratory for all kinds of Metallurgical 


Analytical Investigations. 
chemist NAISH & CROFT, MANUFACTURED. 
Wheathill 


WU "Sata | Potace "CONDON. Sw Ml HIUININ fre Charcoal Works, SALFORD. 
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ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOouLpING 
MACHINES. — 


ce ee 








Complete 
Satisfaction 


Guaranteed 











ad 





.—o—— Wheel Moulding ‘Enebinee, 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & CO.,LTD., 


- LONDON ROAD IRONWORKS, GLASGOW. 

















Wheels Moulded by this Machine. 











WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS ; 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
; done so since 1831. 














3, & l. WALKER, errfrincuam muts, ROTHERHAM. 





Our Specialite is Studying Special Requirements. cf 
a KINDLY HAND US YOUR ENQUIRIES. 
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FOUNDRY 
PLANT. 














‘“‘Rapid’”’ Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


BELT, OR 
ELECTRIC DRIVING. 


FOR ENGINE, 





STEAM HAMMERS, 
‘FORGE PLANT, 
Roors BLOWERs, 


’Rapip” CuPoLas,: - 
FOUNDRY PLANT, 
CENTRIFUGAL PumPs, 
/ AND FANS. 


HIGH SPEED ENGINES 
with 


' 
FORCED LUBRICATION 
A SPECIALITY. 


THE BRADFORD’ PATENT 











BoiLer FEED Pump. 
CATALOGUES on APPLICATION. 


« 











THWAITES Bros, 


BRADFORD. 








LADLES, HOISTS, 
' PLATFORMS, 
JIB CRANES, Etc. 


| 
| 




















. London Office — 
96 & 98, Leadenhall Street, E.C. 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 














The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.,” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. ; 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—“ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., Lid., - 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS ||/O8N HALE '& CO. 


FOR LINING STOURBRIDGE, ENGLAND. 


ORDINARY AND PATENT 


4 U PO LA F U a N AC E Ss. Manafacturers of 
FIRE BRICKS, BLAST 


JOHN R. FYFE & CoO.,|| FURNACE BRICKS AND 
SHIPLEY, Yorks. CUPOLA BRICKS. 














a em | i 











FERRO-VANADIUM. « *« * * * FERRO-TITANIUM. 
‘ SILICO-MANGANESE {68/70 22 Manganese and 1 %, 2 %, 8 %, Carbon Maximum, 

FERRO-SILICON containing 25 %, 50 %, 78 % Silicon. 

FERRO-CHROME 65/70 ~% cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 908/099 ~ Purity. In Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 











EVERITT & CO., 40 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” Telephone No. 1134 (3 lines). 














THE ORIGINAL AND BEST CORE COMPOUND. 


‘SPERMOLIN’ 


(Registered Trade Mark. > 








For particulars apply to the Makers :— 


THE SPERMOLIN CORE co., 
' ‘George Square, 
HALIFAX. 


Telegrams :—“* SPERMOLIN, HALIFAX,” Telephone :—397 Halifax. 
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Helps to solve the War-time Labour Problem 


Mex Fuel Oil is suitable for all 


saves labour, space, and_ time, 


types of industrial furnaces, loco- 
motives, land and marine boilers, 
and is efficient, clean, and low in 


and increases production—all im- 
portant features during the War. 
Engineers. sent to any part of 














cost. Its use in industrial furnaces 


the country for consultation. 


Write for illustrated book *‘ Mexican Fuel Oil.’’ 


ANGLO-MEXICAN PETROLEUM COMPANY, LTD., 


FINSBURY COURT, ae re ee LONDON, E.C, 


Tclephone—2704 City. Telegrams—" Mexprodux. Ave, London.” 


‘A NEW STEEL BARROW 


(PATENTED). 


* BRABY’S BALANCED BARROW.’’ 


The Handiezi snd Chezpest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickiy. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


“OTE.—This Barrow can be taken ri,bt up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


BRABY xc sick ence STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 te 30 W.G. 
RANGE OF WIDTHS 12 te 60 in. 


BRABY i: isnoroved wroustt STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY x ion ana ~ STEEL 


ROOFS and BUILDINGS. 


BRABY tx wean STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY sivas STEEL 


: “EMPRESS” and “SUN 


FREDERICK BRABY & Co Ltd Eclipse Iron and Galvanising Works and Steel Sheet 
* *9 Rolling Mills, Petershill Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 524, St. Vinceot Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. : 
Alse at Lendon, Deptford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
L GOVERNMENTS. Telegrams—‘‘ Braby, Glasgeg.” o 















The “ B.B.B.”’ 
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COMPLETE, PATTERN SHOP PLANT “stoi ist" 


COST, LESS POWER, Less ROOM-—AND BETTER RESULTS. 


1265 Universal 
Wood Workers in 
actual operation. 


5OO of this num- 
ber built and sold in 
one year. 





Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibile attach- 
ments, stands com- 
plete asa band saw, 
jointer, saw table, 
singie spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, pane! raiser 
and knife grinder. 


Made in 7 different 
sizes and for any 
Particular purpose. 


COMPLETE LIN 
woop wo 
MACHINERY K 
STOCK FOR IMME DI 
ATE DELIVERY. 





Sole British, Colonial! 
and Foreign Selling = 
Agents — The Famous Universal Wood Workcr. 


UNIVERSAL MACHINERY CORPN. LTD.. *$uSaeniren”’ LONDON, E.C. 














WILLIAM CUMMING & CO.,LTD. 









Also : 
THE WELL-KNOWN BRANDS 

















_ FOR ~ “IMPERIAL” 

IRONFOUNDERS’ 3 
sacking MAL MII (aah “EUREKA 

PLUMBAGO “VULCAN” 

sommes \ FURNISHERS ea 

CORE GUM 

COAL DUST 









we Estabiished 1840. Repietered 


Write for Quotations. “OUAL 
Write for y |r 









Kelivinvale Mills, Maryhill, Glasgow. 

| Sunnyside Blacking Mills, Falkirk. 
Old Packet Wharf, Middlesbrough. 
Albion, West Bromwich. Cummin, Biacking Mills, Camelion. ‘ 
Whittington Gracking Mills, Nr. Chesterfield. Cumming, Whittington, Chesterfieia. 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. | 
TRY A 4 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 











THE “‘ PORTWAY ”’ 


PORTABLE CORE OVEew 


For Gas or Fuel, ne i : 
TESTIMONIAL. 


From The Braintree Castings Co., 
Chapel Hill Foundries, Braintree, Essex. 





Gentlemen, 
We are very pleased with the Core Oven we recently purchased from you. We find it dries the 
cores quickly without burning them. It is very handy and economical to use and is altogether superior to 
other ovens of this type we have in use. 





























s Will you please quote us your best price forfour more like it, 
Yours faithtully, ; 

1” For The Braintree Castings Co 
| (Signed) W, B. LAKE, Director. 4 

: f 
: “kere: © PORTWAY & SON, Tongro eves jut” HALSTEAD, ESSEX. 
” 
” 


CARLTON PATENT , : 
BLACKING BLACKING. _ 2 


PLUMBAGO FOR EVERY KIND 
BLACKLEAD OF MOULD. —~ 
FLUOR SPAR ae 
CHAPLETS s 
NAILS & SPRIGS - 
CORE GUM, &e.. 














AGENTS FOR 
“ GLUTRIN” 


THOS. WILKINSON & CO., LTD.¢ CORE BINDER. 
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“ LADLES 


Telegrams: mancuestes 
7 


MANCHESTER. 
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AWAY | S EVANS & Co. BRITANNIA WORKS, 
BLackFRIARS, MANCHESTER. 










